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INTRODUCTION: GUIDE TO THESIS

Interest in patient-oriented outcome assessment in rheumatic diseases has increased in recent
years. Measuring outcome or health status is important for assessing the impact of chronic
diseases on the patient.'? Outcome is the net effect, end result or endpoint and may be divided
into objective measures of disease activity assessed by the physician and the subjective outcomes
based on the patient’s report.’

To measure outcome comprehensively it should include all those components of health status
important to patient and physician that are relevant to the intervention assessed.’ Health status
can be described in § dimensions or domains, frequently abbreviated as 5 D’s (modified from
White)™% Death, Disability, Discomfort, Drug (or therapeutic toxicity), Dollar costs. Tugwell
suggested 8 D’s (modified from White)*: Death, Disease activity, Distress, Disadvantages (drug
or therapeutic toxicity), Disability (and Dysfunction), Disharmony, Dissatisfaction. Some
dimensions might be more easily assessable than others. For example, Death is easy to assess,
(however, an infrequent endpoint in chronic rheumatic diseases), whereas Disability is more
difficult to assess and requires a variety of measures.

The term outcome is frequently used interchangeable with health related quality of life or health
status. The scope of health status can be either specifically oriented, focussing on only one
dimension, or broadly oriented, focussing on several dimensions. Further, different diseases
may deduct different aspects of health status, whereas individual patients may have different
priorities regarding their health status. Physician assessed and patient reported measures can be
classified as either specific or generic in each of 3 areas of focus: health status, disease and
patient (Figure 1). A measure is specific in the health status area when it measures only one
dimension, and generic when it measures several dimensions. A measure is specific in the
disease area when it is applicable to only 1 disease (e.g., ankylosing spondylitis). It becomes
less focussed when the measure can be applied in a group of diseases (e.g., all arthritides, all
cancers) and completely generic when applicable to all diseases. Similarly, measures that are
specific in the patient area refer to single patients. Less specifically focussed measures refer to
subgroups (e.g., the elderly) and generic measures refer to all possible patients. Obviously,
outcome measures are multidimensional and can be generic in one area and focussed in another.
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health status

focussed
patient
\unfocussed focussed
(generic)
disease
focussed
Figure 1 Taxonomy of physician assessed and patient reported measures regarding the

three areas or directions of focus: health status, disease, and patient

Measures used today in rheumatic diseases do not often cover the whole spectrum of health
status. This thesis focusses on patient-oriented measures in 2 rheumatic diseases: ankylosing
spondylitis and fibromyalgia. Both the use of such instruments and the development and testing
of patient-preferences are studied. The relationships between the costs and effects of an
intervention are also examined. Chapter 2 studies the current use of instruments - both patient
reported and physician ordered or physician assessed - in ankylosing spondylitis.

Chapter 3 provides an introduction to utility measurement in rheumatology. Utility measures
are generic measures (focussing on several D’s) assessing priorities of individual patients.
Utilities assess the value or preference a patient attaches to his (her) overall health status. In
these measures patients summarize the risks and benefits of an intervention into one overall
single value that allows comparison of outcomes across patienis between various health care
interventions and different health states or diseases. As yet, only one published randomized
controlled drug trial in the field of rheumatology has used utility measures. This trial concerned
the evaluation of auranofin in rheumatoid arthritis patients.” We argued that this unique priority
measure needed further application in clinical trials in rheumatic diseases. We elicited patient
priority values from ankylosing spondylitis and fibromyalgia patients in three randomized
controlled trials: 1) a study on the comparison of two MASIDs in ankylosing spondylitis
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patients; 2) a study on the overall therapeutic effect of low-impact fitness training and
biofeedback training in fibromyalgia patients; 3) a study on the effectiveness of supervised
group physical therapy compared to unsupervised exercises at home in ankylosing spondylitis
patients.

Chapter 4 describes the feasibility of utility measurement by rating scale method and standard
gamble method in ankylosing spondylitis and fibromyalgia patients, whereas chapter 5 and 6
describe the association of utility measures with other outcome measures in these patients
respectively. Chapter 7 provides a detailed description of methodological issues of utility
measurement.

Another way to assess patient preferences, besides utilities, is by means of the Problem
Elicitation Technique (PET) questionnaire.’ This newly developed instrument was specifically
designed to assess outcome (disability, discomfort and drug toxicity) focussed to the individual
patient. It deals only with activities that are directly limited by the disease and judged important
by the patient.® This may improve the responsiveness to clinically relevant improvement while
reducing the sample size needed in clinical trials. We applied the PET questionnaire to both
ankylosing spondylitis and fibromyalgia patients. The results in terms of construct validity and
sensitivity to change are described in chapter §.

Another aspect of outcome - the D of Dollar costs was addressed in a cost-effectiveness study
of supervised group physical therapy compared to unsupervised exercises at home in patients
with ankylosing spondylitis (chapter 9).

Finally, chapter 10 gives a general discussion. The thesis ends with sumnmaries in English and
Dutch.

12
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MEASURES TO ASSESS ANKYLOSING SPONDYLITIS:
TAXONOMY, REVIEW AND RECOMMENDATIONS

ABSTRACT

Objective. To critically review the current use and scope of measures to assess patients with
ankylosing spondylitis (AS).

Methods. Stadies in English reported between January, 1986 and August, 1991 were identified
both through computer searches of Index Medicus and manual searches of bibliographies. Only
studies where assessment of AS was a main topic were included. Information was extracted to
classify measures as 1) physician assessed, 2) patient reported or 3) other assessments.

Results. Physician assessed measures prevailed in 34 (79%) of the 43 studies included. Patient
reported measures were mentioned in 29 (67%). Most physician assessed measures (67%)
focussed on mobility, most patient reported measures (65%) focussed on discomfort. Single
itern global assessment by physician or patient, the most generic measure, was reported in 7
{16%) and in 17 (40%) studies, respectively. One study reported a measure which specifically
addressed the patient’s priorities regarding treatment risks. Other measures were reported in 22
(%1% smdies, i.e., laboratory tests in all 22, and additionally radiographs in 2, and various
sares in & stodies, Side effects (by reports or otherwise) were noted in 26 (60%) studies.
fer. Corrent assessment in AS incompletely encompasses the spectrum of relevant
health statws outeomes. Specifically, more attention should be paid to the patient’s point of
yigw,

16



assessment in ankylosing spondylitis

INTRODUCTION

We review the measures available to assess changes over time in patients with ankylosing
spondylitis (AS).! These changes are due to the course of the disease and the effects of
therapeutic interventions.

Autempts have been made to Categorize measures as process or outcome.™ Qutcome is the net
effect or end result, whereas process indicates what happens along the way.? For example,
death or disability is an outcome measure and laboratory measures such as sedimentation rate
qualify as process measures. Outcome measures are usually assessed by physicians or patients.
They are defined by five dimensions, i.e., death, disability, discomfort, drug (or therapeutic)
toxicity, and cost.*’ These dimensions are not mutually exclusive.

In recent years a variety of instruments have been developed to measure outcome as perceived
by patients. Most of these have been applied to patients with rheumatoid arthritis. Examples
include the Sickness Impact Profile (SIP), the Health Assessment Questionnaire (HAQ) and the
Arthritis Impact Measurement Scale (AIMS).**

Frequently, the term outcome is used interchangeably with the term health status. The scope of
health status can either be specifically oriented, focussing on only one dimension, or broadly
oriented (generic), focussing on several dimensions. Further, different diseases may deduct
different aspects of health status, whereas individual patienrs may have different priorities
regarding their health status. Clearly, this may have implications for the instruments used to
assess health status in patients with AS. Our purpose is to critically review the current use and
scope of measures to assess patients with AS.

MATERIALS AND METHODS

We searched by CD-ROM through the Medline database using different combinations of
textwords (i.e., ankylosing spondylitis, spondyloarthropathy, sacroiliitis, trial, therapy) and
exploded keywords (i.e.. spondylitis, clinical trials, outcome and process assessment, health
surveys, questionnaires). We also searched bibliographies of relevant articles. The search
comprised articles and letters reported in English between January, 1986 and August, 1991. It
included all methodological articles (e.g., describing the development of a new instrument),
surveys and clinical trials having assessment in AS as a main topic. We did not apply specific
methodological guidelines to the articles obtained.

We categorized measures as physician assessed, patient reported or “other”, including
laboratory fests and radiographs. The measures intend to assess health status at a given point in
time, although some are applied to monitor disease activity or safety rather than health status.
We applied a taxonomy, which is a refinement of the taxonomy of Guyait et al.® In this
taxonomy a measure is classified as either specific or generic in each of 3 areas of focus: health
status, disease and patienr (Figure 1). A measure is specific in the health siatus area when it
measures only one dimension, and generic when it measures several dimensions. A measure is
specific in the disease area when it is applicable to only 1 disease (e.g., AS). It becomes less
focussed when it is applied in a group of diseases (e.g., all arthritides, all cancers) and
completely generic when applicable to all diseases. Similarly, measures that are specific in the
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patient area refer to single patients. Less specifically focussed measures refer to subgroups
(e.g., the elderly) and generic measures refer to all possible patients.

health status

focussed
patient
\unfocussed focussed
(generic)
disease
focussed

Figure 1  Taxonomy of physician assessed and patient reported measures regarding the three
areas or directions of focus: health status, disease, and patient

Obviously, a measure can be generic in one area and focussed in another. For example, utility
measurements applied to individual patients are usually focussed on the patient area as they
measure the patient’s individual priorities, but generic in the health status area.

We considered compliance under "other tests”. Compliance by itself is not a direct measure of
effect, but an effect modifier. Compliance will not be categorized in our review but mentioned
separately.

18
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RESULTS

Of a total of 260 titles, 43 articles and 4 letters ™ were included in the review (Table 1). Four
articles reported mew instruments to assess AS.''"M Twenty-eight articles (14 randomized
controlled trials) and all 4 letters evaluated treatment, either with drugs "% physical
therapy *** or acupuncture.’ The other 11 reports did not deal with intervention, but were case-
control *+* cohort ¥, and cross sectional studies ¢ (Table 1).

Table 1. Review of 47 reports on assessment of patients with
ankylosing spondylitis

A. Development of new instruments (n=4):
. Functional and Articular Index
2. Enthesis Index
3. Health Assessment Questionnaire for Spondyloarthropathies
4. A simple method for measuring fateral flexion of the dorsolumbar spine
B. Evaluation of an intervention (n=32):
27 Drugtrials - 17 NSAID
- 10 second line drugs
4 Physical therapy trials
I Acupuncture trial
C. Case-control study (n=2) and cohort study (n=1}
. Cross-sectional studies (n=28)

We found 3 instances of overlapping publication, for example several aspects of the same study
or an expanding study. Six articles were all based on the same sample of AS patients who had
returned a mailed questionnaire *>*44.32 A comparative trial of nonsteroidal antiinflammatory
drugs (NSAID) reported on disease severity and pulmonary function in 2 separate arlicles.
One trial was reported both in a letter and an article."" Fach instance of overlapping
publication was counted as one study in our review.

Of the 43 articles 13 were reported in 1986, 4 in 1987, 7 in 1988, 6 in 1989, 13 in 1990 and O
in 1991, Thirty-four articles were from Europe, 7 from the USA, 1 from South America, and |
from Australia. Three letters came from Europe and 1 from South America.

Review of measures reported in 36 articles

All but 2 studies reported physician assessed measures. These measures included spinal mobility
(assessed with Schober test, fingertip to floor distance, chest expansion, occiput to wall
distance), joint and enthesis pain on examination (assessed with articular index, painful or
swollen joint count and number of tender enthesis), and single item global assessment by
physician (Table 2). This is the most generic measure in the health status, disease, and patient
area. The terms ’'global’, ’general’ and ’overall” were used interchangeably, and may have
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comprised different evaluations of therapy, i.e., efficacy, disease activity, health status, and
toxicity.

Drug toxicity was frequently reported, usually by simple tabulation of physician assessed side
effects. The physical therapy trials did not report adverse effects of treatment. The single letter
on acupuncture also did not mention side effects.

All physician assessed measures were classified as patient generic, and except for the global
assessment, as health status and disease focussed. In particular, the measures focussed on the
disability (mobility}, discomfort (pain), and drug toxicity health status dimensions. The farget
disorder was always AS and applied to all patients with this disease.

Table 2. Physician assessed measures used in 34 studies *

MNumber of times used Focus in disease area **
DISABILITY
(Spinal) Mobility (29 studies)
{(Modified) Schober 24 +
Fingertip to floor distance 21 +
Chest expansion 22 +
Occiput to wall distance 12 +
Cervical rotation 3 +
Hip mobility 3 +
Other *** 12 +
97
DISCOMFORT
Pain / Tenderness (18 studies}
Spinal Tenderness 8 +
Peripheral Painful joint count 12 +
Swollen joint count 5 +
Articular index 2 +
Number of tender entheses 3 +
30
DRUG (measured in 26 studies)
Adverse reactions 26
Evaluation of tolerance by physician 1 -
Global safety by physician 2 -
29
GLOBAL
General or overall assessment (7 studies)
Assessment by physician 10 -

*  Overlapping ariicles counted as one study. All reported measures were classified as health status focussed
except the global assessment. All measures were classified as patient generic.

¥ = focussed in disease area
~ = generic in disease area
x¥x  Other: range of spinal motion®'*%#3 cervical flexion®, chin to chest distance”, Wall tragus distance’,

Otto's test’”, height'', modified foot measure”, spirometric examination™, temporomandibular joint
examination.?

20
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Thirty-four studies used at least one patient reported measure, most frequently pain or stiffness
(Table 3). Many studies used multiple measures for the same aspect (e.g., pain). With one
exception “*, all patient reported measures were patient generic but health status and disease
focussed. In particular, they focussed on the discomfort dimension and on arthritis as a group of
diseases. Only a few studies included patient reported measures to cover the disability and the
cost dimensions. A total of 17 studies reported global assessment by patient (Table 3).

In one study, a standard gamble method assessed the patient’s individual willingness to accept
treatment risks.*® Because it assessed patient priorities, this measure is patient focussed. At the
same time the standard gamble measure is disease generic.

21
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Tahle 3. Patient reported measures used in 34 studies *

Number of times used Focus in disease area**
DISABILITY
Functional status (9 studies)

Functional index questionnaire 3 +
Steinbrocker functional class 2 +
Ankvlosing Spondylitis Assessment Questionnaire l +
Toronto activities of daily living Questionnaire 1 +
Disability index of Health Assessment Questionnaire 1 +
50 fool walk time R +
9
DISCOMFORT
Pain (28 studies)
General - Severity only 14 -
- Analgesic consumption 5 -
Specific - Spine 16 +
- Peripheral joints 4 +
- Pain at night 10 -
pain on movement 4
- pain at rest 2 -
Stiffness (28 studies)
Morning stiffness 23 +
Severity of stiffness 8 +
Immobility stiffness 2 +
Sleep disturbance {(due to pain or stiffness) 8 -
Time to onset of fatigue S -
101
DRUG or therapeutic toxicity (4 studies)
General safety 1 -
General tolerance 1 -
Willingness to accept risk l -
Risk perception questionnaire A -
4

COMBINATION OF DISABILITY, DISCOMFORT and DRUG
Global, general, overall assessment (17 studies)

Assessment by patient 18 -
Satisfaction with physiotherapy program
Paticnt’s desire to continue drug treatment
Health status measured in 2 studies
moditied AIMS

Nottingham Health Profile

[rege
[

21
g .

DOLLAR costs (3 stucies)
Time off work

% people working

Sick leave

Payment of disability pension
Changes of work due to AS

ol — ok
1




assessment in ankylosing spondylitis

*  Overlapping articles counted as one study. All reported measures were classified as health status focussed
except the global assessment and the 2 generic health status questionnaires. All measures were clasgified as
patient generic except "willingness to accept risk” (drug toxicity).

** 4+ = focussed in disease area
— = generic in disease area

Twenty-two studies reported other tests (Table 4). Laboratory measures to evaluate and monitor
disease activity and side effects included blood counts (18 reporis), acute phase proteins (17
reports), liver function (15 reports), renal function (14 reports), electrolytes or vitamins (5
reports), urinalysis (13 reports) and stool for occult blood (4 reports). In 2 studies radiological
examinations were reported. Also, 4 studies included electrocardibgrams, 5 trials reported
ophthalmologic examination, 3 audiologic examination and 1 colonoscopy.

Compliance (assessed with tablet count, diary card, blood or urine samples) was assessed in 4
studies.

Table 4. Other measures used in 22 studies

Number of times used
Laboratory measures (22 studies)

Blood coumts 18
Acute phase proteins 17
Liver function 15
Renal function 14
Other blood measures 5
Urinalysis 13
Stool for occult blood 4

86

Radiographic examination (2 studies)

Axial skeleton 2
Peripheral joints 1
Bone scan 2

5

Orher tests {6 studies)

Electrocardiogram 4
Ophthalmologic examination 4
Audiologic examination 3
Colonoscopy 1

12

Development of new measures

New physician assessed measures are the articular index”, the enthesis index", a simple method
for measuring lateral flexion of the dorsolumbar spine, and part of the index of disease
activity.” The articular index measures discomfort. It is based on scoring of pain of 10 selected
joints at movement or firm digital pressure.™ Intra and interobserver reliability of the articular
index are high (r=0.83 and r=0.94, respectively)."® The index was able to detect exacerbation
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and remission of symptoms during NSAID therapy .’

The enthesis index measures discomfort by a scoring system based on the patient’s response to
firm palpation over entheses easily accessible to examination. The enthesis index is sensitive to
change after one week of treatment with NSAID. This index correlates well with pain (r=0.67,
p<0.01) and stiffness (r=0.46, p <0.05) scores.™

The new method for measuring lateral flexion of the dorsolumbar spine with a tape correlated
well with assessmenis of lateral flexion with an inclinometer {r=0.997)."* This new method of
assessing disability has not yet been used in a published therapeutic trial.

An index of disease activity measuring discomfort and disability was used in one NSAID trial ®
It is a composite measure calculated from 2 physician assessed (chest expansion and Jumbar
flexion index) and 2 patient reported measures (spinal pain and morning stiffness).

All new physician assessed measures are patient generic, but health status and disease focussed.
New patient reported measures are the Functional Index®, the Health Assessment Questionnaire
for spondyloarthropathies (HAQ-S)", and the Ankylosing Spondylitis Assessment Questionnaire
(ASAQ).**5% Additionally, 4 studies reported measurements with existing patient reported
measures that had been modified slightly 3943455253

The Functional Index measures disability and consists of 20 questions corresponding to activities
of daily living. It takes about 2 min to complete. Intra and interobserver reliability are high
(r=0.86 and r=0.99, respectively).”” The index was able to detect exacerbation and remission
of symptoms during NSAID therapy. "

The HAQ-S, assessing functional status, pain and stiffness, measures both disability and
discomfort.!" Five items were added to the original HAQ: carrying grocery bags, sitting for
long periods of time, working at a flat topped table or desk, driving a car in reverse and using
the rear view mirror. This modification raised the mean difficulty score from 0.38 (SD = 0.49)
to 0.49 (SD = 0.51) on a O to 3 scale, indicating a slightly increased ability to capture
functional limitations.!! Neck rotation correlated most strongly with the HAQ-S score.™
Sensitivity to change of the HAQ-S is as yet unknown, and it has not yet been reported in
clinical trials.

Another study introduced the ASAQ.**% This measure focusses on spinal mobility and pain.
Its characteristics, including reliability, validity or sensitivity, have not yet been published. The
same study also proposed a modified version of the Arthritis Impact Measurement Scale
(AIMS)‘A_‘:AG,SZ

One study applied a slightly modified version of the Toronto Activities of Daily Living
Questionnaire.” Another study assessed disability after modification of the disability index of
the original HAQ.* Apart from minor modifications, 2 questions were added concerning
furning the head left and right, and looking upwards.*® Finally, 1 study used a questionnaire
aimed at activities of daily living, problems when driving a car, and sexual problems.” No
further details of this questionnaire were given.

All new or modified patient reported measures are patient generic, but focussed in both the
disease and health status areas.

DISCUSSION
Clinical patient oriented research in AS is clearly a growing field. We document the wide

variety of measures used today, but also their deficiencies. Currently, most measures in AS are
focussed on the disease and health status area, and are generic in the patient area. It appeared
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from our review that the disability dimension of health status in AS is highly represented in the
physician assessed measures, and the discomfort dimension of health status in the patient
reported assessments. Apart from single items of global assessmenis, general measures of health
status were only occasionally used. In particular, self-assessed measuremeni of functional ability
was frequently lacking. Drug toxicity reports missed informative detail. Finally, only 3 studies
included an economic analysis. Therefore, some areas of the total spectrum of health status are
not well covered by the measures used, whereas other areas are overrepresented.

We restricted our review to whar kind of measures have been used in AS, and their
classification. In other words, we were mostly concerned with aspects of credibility (face
validity) and comprehensiveness {(content validity). Other validity aspects have recently been
discussed elsewhere. ™% Such aspects include selecting a measure appropriate for the purpose of
the trial in terms of accuracy, reliability, and sensitivity to change. For example, assessment of
spinal movement is an insensitive measure in patients with a fused spine. Other problems with
validity include multiplicity and lack of standardization of existing measures. Multiplicity occurs
when several measures of spinal mobility or joint pain counts are used within one trial. Lack of
standardization is demonstrated by the remarkably large number of ways in which spinal
mobility, general pain, joint pain, stiffness and global assessment are measured.

To improve this situation, future trials in AS should measure health status more
comprehensively. Consensus is needed on what to measure, i.e., generic or focussed measures
in the health status, disease and patient areas of interest. The next siep is deciding how to
measure, i.e., choosing or developing and defining the appropriate measure(s). Several
measures with different focus should probably be used simwultaneously in a trial.

Finally, to further comprehensive health status measurement in AS we would like to suggest
some instruments to complete the existing set. Referring to Figure 1, we would like the addition
of more patient reported measures, with varying degrees of focus in the patient, health status,
and disease areas. In our view, such measures include the following: (1). The Sickness Impact
Profile (SIP) is a generic instrument. It is a self-administered questionnaire which measures
physical, mental, emotional and social aspects of function®, and is applicable across diverse
populations and diseases. (2). The AIMS * is an example of an instrument more focussed in the
discase area. Like the SIP, it is generic in the health status and patient areas of interest. The
AIMS is a self-administered questionnaire that assesses physical, emotional and social well
being, thus covering the disability and the discomfort dimensions of health status. It has been
well validated and is widely used in rheumatoid arthritis and osteoarthritis. After appropriate
testing and wvalidation, it may also be useful in AS. (3). Urilities are general measures
representing priorities of individual patients. They are, therefore, patient focussed but otherwise
generic. Utility measures assess the value or preference a patient attaches to his (her) overall
health status. In these measures a patient summarizes the risks and benefits of an intervention
into one single value ranging from O (death) to 1 (perfect health). This single overall value
allows comparison of outcomes across patients between various health care interventions and
across different health states or diseases. Preliminary results from a current trial in patients with
AS suggest that utility measurement is feasible and reliable.® (4). The McMasier Toronto
Arthritis Rheumatism Patient Preference Disability questionnaire (MACTAR)® and the Problem
Elicitation Technique questionnaire (PET)® are both patient and disease focussed, but more or
less generic in the health status area. Both questionnaires assess patient priorities, allowing each
patient to rank items, i.e., activities affected by arthritis which are of high importance to them,
These techniques may be more responsive to clinically relevant change than more traditional
questionnaires.’! However, the results of these interviews may also be less easy to generalize.
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In summary, to answer clinical questions in AS, we need both generic and focussed
measurements to span the whole spectrum of health status. More comprehensive measurement is
required to assess health status in AS.
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chapter 3

HEALTH RELATED UTILITY MEASUREMENT IN
RHEUMATOLOGY:
AN INTRODUCTION

ABSTRACT

Utility measures of health related quality of life are preference values that patients attach to
their overall health status. In clinical trials, utility measures summarize both positive and
negative effects of an intervention into one single value between 0 (equal to death) and 1 (equal
to perfect health). These measures allow for comparison of patient outcomes of different
diseases and allow for comparison between various health care interventions.

There are 2 different approaches to utility measurement. The first is to classify patients into
categories based on their responses to a number of questions about their functional status, as for
instance the Quality of Well Being questionnaire. The second approach is to ask patients to
assign a single rating to their overall health by means of rating scale, standard gamble, time
trade-off, or willingness to pay. The Quality Adjusted Life Year (QALY) as outcome measure
includes both effects in terms of quality and quantity of life. Utilities are used as weights to
adjust life years for the quality of life in order to calculate QALYs. Both QALYs and utilities
are useful in decision-making regarding appropriate procedures for groups of patients.

INTRODUCTION

Quality of life may be affected by rheumatic diseases. In fact, quality of life is a broad concept
of multiple viewpoints and inciudes all factors that impact upon an individual’s life. Health
related quality of life includes only those factors that are part of an individual’s health, which
can be defined according to the World Health Organization as a state of complete physical,
mental and social well being.!

Recognition of the impact of chronic diseases on the patient and the desirability to evaluate
treatment effects has led to the development of instruments that measure quality of life. Health
related quality of life instruments commonly used in rheumatology usually assess pain, stiffness
and physical mobility. However, these instruments are specific, as they aim at a specific disease
(e.g. ankylosing spondylitis), or at a specific population of patients (e.g. rheumatic patients).
The rationale for specific instruments lies in its potential for increased responsiveness, because
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only those aspects of quality of life are included for which a priori change can be expected. The
disadvantage is that they cannot be used for comparisons between different patient populations,
which is possible with more generic instruments. Generic instruments are applicable in a wide
variety of populations because they cover a broad spectrum of aspects relative to quality of life.
Guyatt et al.® distinguishes 2 major subcategories of generic instruments: health profiles and
utility measures. Using health profiles, scores of separate items are obtained which can be
combined in a few subdimensional scores and sometimes into one single index score. An
example of a health profile is the Sickness Impact Profile (SIPY which measures physical,
mental, emotional and social aspects of function.

UTHATY MEASUREMENT

Uriliry measures of health related guality of life are single measures of the value or preference
that the respondents attach to their overall health status. Respondents can be the general public,
health care providers or patients. In health care decision-making it would be very advantageous
to have such a single numerical measure that really reflects the value of the overall health
improvement. It would be useful in making decisions about treatments for individual patients
(clinical decision-analysis) and decisions regarding appropriate procedures and technology for
groups of patients (technology assessment).*

In this chapier we will discuss patient utilities as a measure of effect in evaluating treatments. In
our clinical trials we have chosen to measure patient utilities since they reflect the relative value
of different health states to people we believe should benefit from services provided by the
health care system.® In clinical trials, utility measures can be valuable because patients combine
positive and negative effects of an intervention into one single value between 0 (equal to death)
and 1 (equal to perfect health). With commonly used generic and specific instruments these
positive and negative effects are measured separately, and the investigator has little or no
information on the patient’s trade-offs among therapeutic improvemenis and freatment side
effects.

Measurement of health related witility

There are 2 approaches to utility measurement.® The first approach is to classify patients into
categories based on their responses to questions about their functional status. In the Quality of
Well Being (QWB), formerly called the Index of Well Being, this approach is used. Patients are
to complete a questionnaire on their performance within 3 dimensions: mobility, physical and
social activity. Each dimension consists of 5, 4 and 5 levels of performance respectively.
Patients are thus classified into 1 of the 43 possible combinations of levels. Each combination of
levels describes a unique health state. Each health state and a standard list of symptoms and
problems have already been valued by the general public and by patients with rheumatoid
arthritis by means of a categorical rating from @, equal to "as bad as dying”, to 1, equal 10
“completely well".” These ratings are used as values assigned to each heaith state into which the
patient (responding to the QWB questionnaire), is classified. The values are then modified by
the presence or absence of problems and symptoms of the standard list. They are added to
establish an overall QWB value ranging from 0 (dead) to 1 (healthy).

The second approach to uitility measurement is to ask patients directly to assign one value to
their overall health. The four methods which are most frequently used to elicit utility values are
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rating scale, standard gamble, time trade-off and willingness to pay.

A rating scale consists of a line on paper with clearly defined end points or anchors. It requires
that the patient identifies the most and least preferred health states to use as anchor, usually
labeled as “perfect health” and as "death”. Then the patient is asked to place in order of
preference his own health state and so-called marker health states on the rating scale between
these anchors; such that the intervals between the placements reflect the differences the patient
experiences between the health states. A useful visual aid for the rating scale is a large 'thermo-
meter’ with a scale from 0 to 100 (Figure 1).

T

rinnerfect health

i

mild marker state
own health state
. o

moderate marker state

severs marker state

Figure 1.The rating scale, a thermometer

The standard gamble technique is based directly on the Von Neumann-Morgenstern utility
theory and is the original method of measuring utilities.® The standard gamble method consists
of paired comparison in which the patient must choose between 2 alternatives. Alternative 1 is a
choice with 2 outcomes: either & good outcome, i.e. living in perfect health, with probability p;
or & bad outcome, i.e. dying, with probability 1-p. Alternative 2 has one outcome which is
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intermediate in desirability between the good and bad outcomes of alternative 1, as for instance
the patient’s current health state. Probability p is varied until the patient is indifferent to the 2
alternatives. Af this point the required utility for the patient’s health state has been obtained. It
is assumed that patients with a better health accept less risk in order to improve than the more
severely affected patients.’ The standard gamble is supplemented by the use of a probability
wheel.

The time trade-off method is an implicit technique like the standard gamble, but it does not
include risks. Both methods implicitly deduce utilities from the patients’ responses fo decision
situations, whereas in the rating scale method, the preference values are explicitly provided by
the patient.® The time trade-off is also a paired comparison in which the patient must choose
between 2 alternatives. Alternative 1 is to maintain the patient’s health state for the rest of their
life (time t), while the other alternative is a shorter (time x) but healthy life. Time x is varied
until the patient is indifferent to the 2 alternatives, at this point the required preference value for
the patient’s health state is x/t. It is assumed that the less desirable the patient’s health state, the
larger the amount of lifetime (in years or months) the patient will trade-off in order to be free
from his health state.” Usually a visual aid is also used with this technique.

By means of the willingness 1o pay questionnaire, patients are asked how much money they are
willing to pay for a hypothetical cure. Thompson reported that rheumatoid arthritis patients
were willing to pay 22% of their household income for a complete cure of their arthritis. '
These four methods of measuring health related utility are not interchangeable, because they are
based on different assumptions and do not all include the risk component.

Patient utilities published in the literature

In the field of rheumatology, only one published randomized controlled drug trial used utility
measures. Bombardier et al. reported the results of a multicenter trial in which auranofin (oral
gold) was compared with placebo in the treatment of patients with rheumatoid arthritis."
Outcome assessment included clinical measures (e.g. number of tender joints and erythrocyte
sedimentation rate) and quality of life measures. The last set of measures included arthritis
specific instruments (e.g. Health Assessment Questionnaire (HAQ)) as well as generic
instruments {e.g. Quality of Well Being Questionnaire (QWB) and Patient Utility Measurement
Set (PUMS)). Like the clinical measures, the arthritis specific quality of life scales showed
significant improvement of the auranofin group compared to the placebo group. Al the same
time the auranofin group reported more side effects. By means of an overall assessment as
reflected in the utility score (PUMS and QWB), positive and negative effects of treatment were
balanced. In the patient’'s opinion functional improvements were superior to injurious side
effects because the PUMS as well as the QWB showed a significant improvement of auranofin
in comparison to placebo.
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Table 1. Backtranslation of the 6 dimensions of health (Roman numerals) and its levels

I.  General daily activitics and mobility

Think of limitations caused by tiredness, tightness of the chest or pain while working, doing the housework,
shopping, walking, climbing stairs, using public transport, driving a car, cycling, etc.

1)  able to perform all daily activities and duties at a normal level of mobility

2)  able to perform daily activities, but with some difficulties

3} limited in the performance of daily activities

4y limited considerably in the performance of daily activities

3)  unable or hardly able to perform daily activities

11. Personal care

Think of e.g. eating, washing, taking a shower or a bath, going to the toilet, etc.
13 completely capable to perform all self-care activities

2y now and then having difficulty in the performance of self-care activities

3)  having difficulty in the performance of self-care activities

4y considerable difficulty in performing self-care activities

5)  help needed for all self-care activities

If. Anxicties, frustrations and worries related to the course of the disease
1)  no anxieties, no worries, not concerned about the course of the disease

2y normally no anxieties, sometimes concerned aboui the course of ihe disease
3)  depressed because of the inability to function normally

4)  often anxious, often concerned about the course of the disease

5)  depressive, unhappy and frustrated

IV. Leisure activities

Think of e.g. going out, practising sports, hobbies, etc.

1) able to panicipate in all leisure activities without difficulty

2)  able to participate in all leisure activities but with some difficulty

3) ability to participate in leisure activities is limited

4y no longer able to participate in any leisure activity which requires a certain degree of physical effort or
mobility

5)  not able to participate in any leisure activity

V. Pain

1Y no pain

2)  occasionally pain

3 often mild 10 moderate pain
4y often severe pain

5) continuously severe pain

VL. Side effects of treatment

Think of ¢.g. nausea, vomiting and/or diarrhoea, GI upset, skin rash, mouth ulcers.
1y no side effects

2y occasionally mild side effects

3)  occasionally moderate - severe side effects

4)  often moderate - severe side effecis

5y severe side effects
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Maastricht Urility Measurement Questionnaire

As an example of an utility measurement instrument we will now describe the Maastricht Utility
Measurement Questionnaire. By means of this questionnaire we have elicited utility values from
patients with ankyiosing spondylitis or fibromyalgia (unpublished data).

The Maastricht Utility Measurement Questionnaire, a Duich translation and adaptation of the
McMaster Utility Measurement Questionnaire’™, will be explained by the next 3 steps: 1)
Definition of health, 2) Description of health states and 3) Valuation of health states.

Definition of health

Various authors use various dimensions to define the concept of health. In the Maastricht Utility
Measurement Questionnaire health has been defined by 6 dimensions: 1) activities of daily
living, 2) self-care functions, 3) emotional functions, 4) leisure activities, 5) pain, and 6) side
effects of treatment. Each dimension consists of 5 levels of severity: level 1 reflects the best
situation and level 5 the worst (Table 1 shows the backtranslation of the dimensions and its
levels of the Maastricht Utility Measurement Questionnaire).

Description of health states

The combination of the levels indicated by the patient in the interview, one for each dimension,
was used to define ’patient’s own health state’. Marker states were created by the combination
of 6 levels, one for each dimension. Perfect health was described by combining the first levels
of all 6 dimensions, a severe marker state was described by combining the 5th level of all 6
dimensions. Also a mild and moderate marker state were described by a combination of 6 levels
(Table 2 shows the description of the mild marker state). These marker states are valuable
during the measurement process, as they encourage the respondent to consider a broad range of
possibilities before determining their own health state on the spectrum of possibilities.*

Table 2. Description of the mild marker state

Able to perform all daily activities and duties at a normal level of mobility
Completely capable to perform all self-care activities

Normally no anxieties, sometimes concerned about the course of the disease
Ability to participate in leisure activities is limited

Occasionally pain

Occasionally mild side effects

Valuation of health states

The measurement of utilities is performed using rating scale and standard gamble technique.
After patients have read the description of the marker states and described their health state,
they are firstly asked to rank and value the health states by means of a rating scale, a
thermometer with perfect health equal to 100 at the top and a severe marker state equal to 0 at
the bottom (Figure 1). In addition, the thermometer gives the patient the opportunity to become
familiar with the states and gives the investigator an indication of the ordinal rankings of the
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health states and information on the intensity of those preferences. Nexi, the standard gamble
technique is performed with a probability wheel as a prop. In the standard gamble method, the
health states are valued under risk, as opposed to under certainty as in the rating scale method.
In patient utility measurement, patients are usually asked how they value their own health state
in comparison to perfect health and death (Figure 2a). However, in rheumatic diseases with
rather low disease related mortality direct confrontation with the risk of dymmg may be
inappropriate in a preference assessment exercise. Therefore a 2-step utility assessment is
suggested. The patients are first asked to value their own health state in comparison to perfect
health and the severe marker state (Figure 2b), and then to value the severe marker state in
comparison to perfect health and death (Figure 2c), which gives a utility value for the severe
marker state. Utility values for the patient’s own health state can be calculated by using the
results of these 2 steps of the standard gamble.”

At followup visits it 13 also possible to ask the patients to compare their health state at baseline
with their health state at followup. This additional question enables the patient to directly
express the change in health related quality of life in a utility value.

To illustrate the method of standard gamble questions that we ask patients, we now present a
series of choices. Imagine you are a fibromyalgia patient and to find out how you value your
health state at this moment, the first set of alternatives is: Alternative A: 100% chance of living
perfectly healthy and 0% chance of living like the severe marker state. Alternative B: living in
your current health state (suppose you have fibromyalgia). All health states sustain for the rest
of your life. We assume you choose alternative A. The next set is: Alternative A: 10% chance
of living perfectly healthy and 90% chance of living like the severe marker state. Alternative B
remains the same. We assume your fibromyalgia is not that bad that you take such a big risk
and choose alternative B. Then we continue with the next set: Alternative A: 90% chance of
living perfectly healthy and 10% chance of living like the severe marker state. Alternative B
remains the same. If you feel not that bad, you probably will not take the risk and therefore
choose your own health state, the standard gamble stops and this last choice is reported. If you
feel your fibromyalgia is that bad that you would take the risk, we continue to the next set:
20% chance of living perfectly healthy and 80% of living like the severe marker state. If you
choose alternative B, the next set of chances is 80% chance of living perfectly healthy and 20%
of living like the severe marker state. If you choose A, the next set is 30% chance of living
perfectly healthy and 70% of living like the severe marker state, et cetera. This is the first step
of the 2-step standard gamble question as presented in Figure 2b.
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Figure 2a Standard Gamble: Value your own health state in comparison to perfect health
and death

probability p

Perfect health
Alternative 1

probability 1 - p

Death

Alternative 2

Own health state

Figure 2b.  Two-step Standard Gamble: first step: Value your own health state in comparison
to perfect health and the severe marker state

probability p

pPerfect health
Alternative 1

probability 1 - p

Severe marker gtate

Alternmative 2

Own health state

Figure 2¢.  Two-step Standard Gamble: second step: Walue the severe marker state in
comparison to perfect health and death

probability p

perfect health
Alternative 1

H probability 1 - p

Death

ﬁ Alternative 2

Severe marker state
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QUALITY ADJUSTED LIFE YEARS

Quality of life measurements are often used in studies of interventions in rheumatic diseases,
because these interventions are primarily directed towards the prevention or reduction of
morbidity rather than mortality. Most interventions in rheumatology have no effect on survival,
but do affect quality of life, These effects can be positive as well as negative. Assigning utilities
to intervention-induced changes in quality of life is a way to balance effects of different sizes,
both positive and negative, and combine them in an overall summary value. Furthermore, using
utilities as outcome measures allows not only a comparison of different interventions in
rheumatic diseases, but also a comparison between these interventions and interventions in non-
rheumatic diseases which also aim at improving the quality of life.

Besides interventions primarily directed at improving the quality of life, a number of health care
interventions affect life expectancy. Moreover, a number of health care interventions do affect
both the quality and quantity of life. To allow the comparison of the effectiveness between these
various interventions, an additional outcome measure, the so-called Quality Adjusted Life Year
{QALY) has been introduced.

A QALY, a concept which was first introduced by Weinstein'* is a single comprehensive
outcome measure that includes effects in terms of both quality of life and survival. Suppose, for
example, that the quality of life of an individual patient suffering from ankylosing spondylitis
improves from 0.70 to 0.79 by effective drug therapy. This improvement will last for the
remaining lifetime of 25 years. Suppose the survival of a patient who has had a transplant heart
increases by 2 years at a quality of 0.8 and an additional half year at a quality of 0.6. This
patient gains (2 x 0.8) + (0.5 x 0.6) = 1.9 QALY’s, whereas the ankylosing spondylitis patient
gains 25 x (0.79 - 0.70) = 2.25 QALYs.

In calculating QALYSs, the remaining life years are weighted by using a quality-index for the
patients” health state during these years. These weights can be elicited by performing utility
measurement, Utilities are not the same as QALYs but are used as weights to adjust life years
for the quality of life in order to calculate QALYs.”

Both utilities and QALYs can be related to costs, resulting in a cost-utility analysis, which is
useful to planners and policy makers. QALYs have the potential advantage over utilities that the
meaning of costs per unit of wiility gained may not have the intuitively appealing meaning as
costs per QALY gained. However, there are still a number of problems. Our aim is not to
discuss them extensively, but to mention some of them. A major problem is the assumed
independence between life years and quality of life which allows the direct muitiplication of life
years with utilities. However, it is likely that the utility that an ankylosing spondylitis patient
assigns to living with moderate ankylosing spondylitis will not only be determined by this
particular health state, but also by the number of years this health state is expected to last. For a
possible selution to this problem see Mehrez and Gafni*"

Another problem concerns the comparability of utilities and QALYs across different
interventions. A comparison is not allowed when QALYs are not based on the same underlying
methods of utility measurement (rating scale, standard gamble, time trade-off) which in turn
have to be based on the same underlying dimensions of health. It is shown that different
methods of utility measurement do produce essentially different results.'® And who is to judge
which dimensions are the right ones? Dimensions used in wvarious utility measurement
instruments so far may not be as sensitive to changes in chronic conditions as they are to
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changes achieved by acute care.'” This raises criticism concerning the consequences of using
QALYSs for the distribution of healih care resources 'S

QALY's are originally developed in the context of cost-utility analysis, thus allowing a broad
comparison of interventions across disease categories. Despite a number of problems which still
have to be solved, the utility and QALY-approach will become more useful as more and more
interventions are analyzed using the same underlying health dimensions and the same underlying
methods for obtaining the utilities. By means of utility measurement, value judgement which
otherwise implicitly guides decisions about the distribution of health care technologies is now
made explicit. This has at least the potential to increase rationality in decision-making.
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FEASIBILITY OF UTILITY ASSESSMENT BY RATING
SCALE AND STANDARD GAMBLE IN PATIENTS WITH
ANKYLOSING SPONDYLITIS OR FIBROMYALGIA

ABSTRACT

Objective. To assess the feasibility of utility measurement in patients with ankylosing spondylitis
{AS) or fibromyalgia (FMS). Patient derived utilities provide overall estimates of the impact of
a disease on patient well being.

Methods. The Maastricht Utility Measurement Questionnaire was applied cross sectionally to 57
outpatients with AS and 86 outpatients with FMS. By means of rating scale and standard
gamble techniques, patients were asked to value their own health state.

Results. All 143 patients completed the interview. Patients with AS valued their personal health
state on the rating scale (0-100) considerably higher than patients with FMS (AS: 69 and FMS:
543, Standard gamble utility values (0-1), however, were about the same at a higher level (AS:
0.86 and FM: 0.83). Four weeks test-retest reliability was examined in 15 patients with FMS.
The intraclass correlation coefficient of the utility score for the patient’s own health state was
0.56 for the rating scale and 0.66 for the standard gamble technique.

Conclusion. Feasibility of the Maastricht Utility Measurement Questionnaire was generally
satisfactory in both patient groups. Utility values obtained by rating scale and standard gamble
technique differed considerably. Our data support the view that utility measurement is sensitive
to the method chosen to elicit patient well being.

INTRODUCTION

Chronic rheumatic diseases have a major impact on the quality of life rather than the length of
life. Mowadays, clinical decisions and health care programs frequently take quality of life into
account. This has led to the development of a whole array of instruments to measure well being
or quality of life.

Currently, interest is growing in evaluating patient preferences for alternative therapeutic
interventions. '

Utility measures of health related quality of life are generic measures of the value or preference
that patients attach to their overall health status or well being. Utility measures can be used for

44



Sfeasibility of wtility assessment

comparisons across different patient populations. In clinical trials, utility measures are valuable
because patients have to combine the positive and negative effects of an intervention into one
single value. In contrast, with commonly used generic and specific instruments these benefiis
and risks are measured separately, and the investigator has little or no information on the
relative value to patients of therapeutic improvements and treatment side effects.” As an
additional advantage utility measurement provides one overall value which allows the patient
outcomes of different diseases or resulting from wvarious health care interventions to be
compared.

Recently, utility measurement has been used in the auranofin trial in rheumatoid arthritis (RA),
and also in the evaluation of patients’ willingness to accept risk in the drug treatment of
ankylosing spondylitis (AS) in comparison to RA

We elicited utility values in 2 randomized controlled trials on patients with AS or fibromyalgia
(FMS) to assess the feasibility and reliability of utility measurement in these rheumatic diseases.
We compared 2 different techniques to obtain patients’ utilities: the rating scale and standard
gamble technigue.®

MATERIALS AND METHODS

Study populations

AS. A total of 72 patients with AS from the outpatient departments of rheumatology of the
Maastricht University Hospital, the De Wever Hospital in Heerlen and Sittard’s Maasland
Hospital completed a randomized controlled trial comparing 2 nonsteroidal antiinflammatory
drugs (NSAID). Eligibility criteria were as follows: age 21-55 years, modified New York
criteria®, exacerbation of AS symptoms 3-7 days after stopping NSAID treatment, and written
informed consent. Altogether 57 (79%) of the 72 patients were willing to take part in our study
dealing with utility measurement.

FMS. A study on the overall therapeutic effect of fitness training and biofeedback’™ was about
to start at the outpatient rheumatology department of the Maastricht University Hospital.
Altogether 86 patients with FMS met the eligibility criteria: female sex, age 18-60 years,
fulfillment of the criteria of Wolfe, er al.* Patients were excluded if they had a high depression
on & scales of the symptom check-list (SCL-90}.'"™" The study was restricted to lemale patients
for practical reasons. All these patients agreed io parficipate in the utility study.

To assess the reliability of the utility measurements 15 of the 86 patients with FMS who were to
receive no specific therapeutic intervention (controls) were included in the study. Characteristics
of the patients with AS and FMS are shown in Table 1.
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Table 1. Characteristics of patients with AS and FMS

AS FMS
number of patients 57 86
% female 35 100
mean age (SD) 38 (7.6 4 (8.4
mean duration of disease: yrs (SD) 16 (7.9) 12 (9.8)
% using NSAID 100 20

Utility measures

To elicit utility values the Maastriche Utility Measurement Questionnaire (MUMQ), a Dutch
translation and adaptation of the McMaster Utility Measurement Questionnaire?, was adminis-
tered by trained interviewers. Both patient groups were asked to value their current state of
health (i.e., to indicate utility). In the AS trial, the MUMQ was applied at the end of the
NSAID trial. This implies that the results refer to the patients’ state of health after the
intervention, whereas in the FMS trial it was applied just before the beginning of the study.

The MUMQ will now be explained in 3 steps: conceptualization of health, description of health
states, and valuation of health states.

Conceptualization of Health

Health was defined by 6 dimensions: activities of daily living, self-care functions, emotions,
leisure activities, pain, and side effects of treatment. A disease may affect one or more of these
dimensions. Each dimension consists of 5 levels of severity: level 1 reflecting the best situation
and level 5 the worst (Table 2). To insure that the dimensions were culturally appropriate we
adapted the original McMaster dimensions to our setting. The Dutch translation of the 3rd
dimension did not completely cover the term ’discomfort’ (Table 2). We adapted "occasional
moderate side effects” in level 3 of the 6th original McMaster dimension to "occasional
moderate to severe side effects”. We did this to better distinguish from level 2 "occasional mild
side effects”. We also adapted the example used in the first original McMaster dimension:
"stopped taking the bus to work" was replaced by "cycling,” a typically Dutch activity.
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Table 2. Backtranslation of the 6 dimensions of health (Roman numerals) and their levels

[.  General daily activities and mobility

Think of limitations caused by tiredness, tightness of the chest or pain while working, housework, shopping,
walking, climbing stairs, using public transport, driving a car, cycling, etc.

13 able to perform all daily activities and duties at a normal level of mobility

2} able to perform daily activities, but with some difficulties

3} limited in the performance of daily activities

4)  limited considerably in the performance of daily activities

5y unable or hardly able to perform daily activities

II. Personal care

Think of eating, washing, taking a shower or a bath, going to the toilet, etc.
Iy completely able to perform all self-care activities

2y mow and then having difficulty in the performance of self-care activities
3} having difficulty in the performance of self-care activities

4y considerable difficulty in performing self-care activities

5} help needed for all self-care activities

HI. Anxieties, frustrations and worries relaied to the course of the disease
1) no anxieties, no worries, not concerned about the course of the disease

2y normally no anxieties, sometimes concerned about the course of the disease
3)  depressed because of the inability to function normally

4)  often anxious, often concerned about the course of the discase

5)  depressive, unhappy and frusirated

IV. Leisure activities

Think of going out, practicing sports, hobbies, etc.

1}  able to participate in all leisure activities without difficulty

2)  able to participate in all leisure activities but with some difficulty

3y ability to participate in leisure activities is limited

4)  no longer able to participate in any leisure activity which requires a certain degree of physical effort or
mobility

5)  not able to participate in any leisure activity
V. Pain

1} no pain

2} occasional pain

3)  often mild to moderate pain

4)  often severe pain

5} continuous severe pain

VI. Side effects of {reatment

E.g. nausea, vomiting and/or diarrhoea, gastro-intestinal upset, skin rash, mouth ulcers.
1) no side effects

2} occasional mild side effects

3) occasional moderate - severe side effects

4)  often moderate - severe side effects

5} severe side effects
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Description of Health States

The combination of the levels indicated by the patient in the interview, one for each dimension,
was used to define "patient’s own health state”. Marker states were created as follows: perfect
health was the combination of the first levels of all 6 dimensions, a severe disease marker state
was described as the combination of all 5th levels of the 6 dimensions. Mild and moderate
marker staies were also created (Table 3 shows the description of the mild marker state). The
same marker states were used in all patients with AS and FMS. The marker states to describe
health states were developed wusing consensus techniques by a panel consisting of
rheumatologists and methodologists.

The mild, moderate and severe disease marker states were presented 1o the patients as examples
of a mild, moderate or severe AS or FMS, respectively. These marker states present the
respondent with a broad range of health states before they determine their own health state from
the whole spectrum of possibilities. "

Table 3. Description of the mild marker state

Able to perform all daily activities and duties at a normal level of mobility
Compleiely able to perform all self-care activities

Normally no anxieties, sometimes concerned about the course of the disease
Ability to participate in leisure activities is limited

Occasional pain

Occasional mild side effects

Valuation of Health States

After the patients read the description of the marker states and defined their own health state,
they were first asked to rank and value these states by means of a rating scale, a thermometer
with perfect health equal to 100 at the top and the severe marker state equal to 0 at the bottom.
The rating scale gives the investigator the ordinal rankings of the health states and information
on the strength of those preferences.

Thereafter, the standard gamble technique is performed with a probability wheel as a prop."
The standard gamble is directly based on the Von Neumann-Morgenstern utility theory and is
the original method of measuring utilities." In the standard gamble method, health states are
valued under the assumption of risk, as opposed to the rating scale method where risk is not
included in the measurement process. The standard gamble method directly delivers urility
values. Torrance has suggested that rating scale values be corrected by a power curve approach
to approximate utility values.’

In utility measurements, patients are usually asked how they value their own health state in
comparison to perfect health and death (Figure la). However, in rheumatic diseases with rather
low disease related mortality direct confrontation with the risk of dying seemed inappropriate in
a preference assessment exercise. Therefore a 2-step utility assessment was performed. The
patients are first asked to value their own health state in comparison to perfect health and the
severe marker state (Figure 1b) rather than death. Next, they are asked to value the severe
marker state in comparison to perfect health and death (Figure lc), which gives a utility value
for the severe marker state on the standard O-1, death-healthy scale. The first step provides a
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standard gamble score which must be converted into a wrility value for the patient’s own health
state using the utility of the severe marker state.’® Negative utility values for the severe marker
state, indicating that this state was considered worse than death, were recoded to zero in this
analysis.

Figure 1a.  Standard Gamble: Value your own health state in comparison to perfect health
and death

probability p

perfect health
Alternative 1

probability 1 - p

Death

Alternative 2
Own health state

Figure 1b.  Two-step Standard Gamble: first step: Value your own health state in comparison
to perfect health and the severe marker state

probability p

Perfect health
Alternative 1

probability 1 - p

Severe marker state

Alternative 2

Own health state

Figure 1c.  Two-step Standard Gamble: second step: Value the severe marker $tate in
comparison to perfect health and death

probability p
rerfect health

Alternative 1

probability 1 - p

Death

Alternatiwve 2

Severe marker state
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Other outcome measures

In addition to utility measurements, global health, functioning and pain were assessed. Global
health was indicated on a 5 point scale with 0 = "very good", 1 = "good”, 2 = "moderate”, 3
= "poor”, and 4 = "bad," whereas functioning was assessed by the Sickness Impact Profile
(SIP) questionnaire.!” The overall SIP percent score of dysfunction was reported. Pain was
reported on a 100 mm visual analog scale with O = "no pain” and 100 = "most imaginable
pain”.

Statistics
Test-retest reliability of the MUMQ was tested by intraclass correlation coefficient in a control
group of 15 patients with FMS.

RESULTS

Feasibility

We assessed the proportion of patients who completed the questionnaire successfully and
measured the duration of the interview. No interviews were broken off. Four (2.8%) of all 143
patients gave inconsistent answers (Table 4): one on the rating scale and 3 on the standard
gamble. One patient placed the moderate marker state higher on the rating scale than the mild
marker state, one patient preferred her own health state to a 100% chance of being perfectly
healthy, and 2 patients preferred a marker state even where they had a 100% chance of being
perfectly healthy. These inconsistent answers were excluded from the analysis.

The duration of the interview was almost the same as in patients with AS and in patients with
FMS. The mean duration for the patients with AS was 12 min (SD, 3.6} for the rating scale and
14 min (SD), 5.4) for the standard gamble; for the patients with FMS it was 11 min (8D, 2.9)
for the rating scale and 12.5 min (SD, 3.8) for the standard gamble.

Reliability

The control group of 15 patients with FMS was retested after 1 month. No specific intervention
had been given to these comtrol patients during this period. Marker states are assumed to be
constant over time. The intraclass correlation coefficients of the utility scores were 0.56 and
0.66 for the patient’s own health state on the rating scale and standard gamble, respectively,
0.67 and 0.74 for the mild marker state on the rating scale and standard gamble, respectively,
and 0.94 for the severe marker state (standard gamble).

Valuarion of Health Stares

The mean values for the mild and moderate marker states on the rating scale did not differ very
much between AS and FMS (Table 4). The value for the patient’s own health state on the rating
scale was 69 for the patients with AS who had just completed a NSAID trial and 54 for the
selected group of patients with FMS who were about to receive a new therapeutic intervention.
By standard gamble the mean wutilities for the marker states and for the patient’s own health
state were higher than by rating scale. Also, the mean standard gamble utility value for patient’s
own health state did not differ very much between AS (0.86) and FMS (0.83) (Table 4).

The sizes of the SD for the marker states and the patients’ own health state did not differ
clearly between AS and FMS for both rating scale and standard gamble.

In the standard gamble more patients with FMS (19%) than AS patients (9%) were not prepared
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to accept the lowest possible risk (10%) of death to obtain perfect health. They preferred the
certainty of continuing life in the severe disease state. This in turn resulted in a high utility
(0.95) for the severe marker state for these patients. Altogether 43% of the patients with AS
and 28% of the patients with FMS preferred death to the severe marker disease siate.

Table 4. Maastricht Utility Measurement Questionnaire: comparison of patients with AS and

FMS
AS FMS
Number of interviews 57 86
Broken off 0 0
Inconsisient answers 0 4
Marker States Mean (SD)
Rating Scale (0-100) mild 71 (14) 73 (14)
moderate 23 (15) 27 13
Standard Gamble Utility (0-1) mild 0.86 (0.21) 0.85 (0.20)
severe 0.34 (0.37) 0.45 (0.38)
Own Health State Mean (SD)
Rating Scale (0-100) 69 (22) 34 (18)
Standard Gamble Utility (0-1) 0.86  (0.21) 0.83 (0.19)

Other outcome measures

Patients with AS scored higher in global health than patients with FMS (Table 5). This fast
group also reported more dysfunction and pain than patients with AS on SIP questionnaire and
pain VAS. Generally, the rating scale results agreed better with these other outcomes than the
standard gamble utility values.

Table 5. Utility values, global health, SIP overall percent
score and pain* among patients with AS and FMS

AS FMS
Rating scale (0-100) 69 (22) 54 (18)
Standard gamble utility (0-1) 0.86 (0.21) 0.83 (0.19)
Global health (0-4) .47 (1.02) 2.87 (0.72)
SIP overall % score 4.2 (5.0 14.0 (8.6)
Pain {0-100) 30.1 (21.0) 59.5 (19.4)

* See text for global health scale and VAS.
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DISCUSSION

Patient derived wutilities provide overall estimates of the impact of a disease on patients’ well
being. By the MUMOQ we assessed utilities of 2 groups of patients with AS and FMS with 2
different techniques. We applied both the rating scale and the standard gamble method.

The feasibility of applying the guestionnaire was generally satisfactory in both patient groups. It
should be realized that 21% of the patients with AS did not agree to spend the amount of time
and energy necessary to complete the interview, but this occurred after a demanding one year
trial with many followup visits. Although both the rating scale and standard gamble have been
said to be difficult techniques for obtaining utilities™, no interviews were broken off. Reliability
based on measurements among 15 patients with FMS appeared satisfactory.

As stated before, our outpatient groups can not be regarded as representative for other patients
with these diseases. Therefore, the obtained utility values may not be generalizable to other
patients with AS and FMS. For example, the patients with AS had just completed a drug trial
and received at the end of the trial the MUMQ addressing their current (posttrial) state of
health. On the other hand, patients with FMS were just about to start a therapeutic intervention
on the effects of fitness or biofeedback training.

Both patients with AS and FMS valued their own health state higher on the standard gamble
than on the rating scale. This might be a reflection of the fact that the rating scale does not
incorporate a risk of a not preferred outcome '8

Using the standard gamble scores for the severe marker state (instead of death as the anchor) in
calculating indirectly the standard gamble utilities for the patient’s own health state has certain
consequences. Numerically impressive differences in standard gamble scores for the patient’s
own health may give rise to only small differences in the utility value for own health (Figure
2). The technigue we used required 2 steps. In the first step the patient’s own health state was
measured on a scale ranging from perfect health to severe marker state. In step 2, the severe
marker state was measured on a scale ranging from perfect health to death. This was done to
spare patients with chronic diseases from having to make decisions that included a risk of death.
One might imagine that this 2-step indirect measurement approach provides different utility
values for the patient’s own health state than utility values obtained by asking the patient to
value their own health state directly in comparison to perfect health and death. This point
should be validated by future research.

52



Jeasibiliey of witlity assessment

Parfect health Parfect health
— 1 e 1 U —
— 0.8 < 0.9 + 09
ownAS L 0.86
own FM + 0.83
- 0.8 + 0.8 + 08
own AS 4 Q.77
+ 07 + 07 + 07
own Fit L Q.87
4 0.8 + 0.8 -+ 0.8
+ 0.5 + 05 + 0.8
rg 0.45
Severe 0.4 1 o4 L o4
Severe 0.34
- 0.3
- 0.2
+ 04

Figure 2. Calculation of utilities *

* Different valuations of the benchmark, the severe marker state, results in scales as
shown above. In calculating wtilities for the patient’s own health state, the standard
gamble scores for their own liealth state are brought together on the same 0-1 scale
(1 = perfect health and 0 = death). The formula is: Uo = p + (1-p)*Us
Uo = wtility of the patient’s own health state, Us = utility of the severe marker state
and p = probability level at which the patient is indifferent between the 2 alternatives.

The atility of the severe marker state provides a benchmark in calculating the utilities for the
other health states. The mean value of the severe marker state differed between patients with AS
and FMS (Table 4). There are 2 possible causes for this difference in the valuation of the
severe marker state. Firstly, the severe marker state is presented to both groups of patients as a
severe example of their disease. So, patients with AS value a patient with severe AS, whereas
patients with FMS value a patient with severe FMS. This means that patients with AS and FMS
may refer to a different health state although the description of the health state presented to
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them ig the same. Secondly, risk attitudes may differ between patients who have different
diseases. The percentage of patients who preferred death to the severe marker state indeed
differed between AS (9%) and FMS (19%).

For both diseases negative standard gamble scores for the severe marker state have been
recoded to zero, which causes the calculated utilities to be higher than they would be if a
negative value was assigned when the severe state was considered to be worse than death.
Another way to deal with this problem is to ask the patients an extra standard gamble question
in which they can indicate how negative the severe marker state is in their opinion.'

A striking finding from our study is the fact that utility values obtained by rating scale and
standard gamble technique differed considerably. This has important consequences. Utility
values are used to adjust qualitatively the length of survival (Quality Adjusted Life Years -
QALY). In cost-effectiveness studies the costs / QALY are calculated. In a recent study
comparing 6 different instruments of assessing well being, large variation was found with
considerable discrepancies at the individual level. It was concluded that the substantial
variability in patients’ stated quality of life may preclude the use of a single method to analyze
the cost-effectiveness of a health care program.”® Our data strongly support these findings
indicating that utility measurement is sensitive to the method chosen to elicit patient well being.
Interinstrument variation is less critical in the followup of individual patients once these
instruments have shown to be valid in other respects. Indeed, further research dealing with
utilities should focus on aspects such as validity and sensitivity to clinically important change.
Also, the validity of different methods of utility measurement requires further study. The real
challenge is to come up with a suitable and acceptable definition of the gold standard for wtility
measurement.

In summary, our results indicate that in the context of a trial it is generally feasible to apply the
MUMQ to obtain utilities. Our data support the view that utility measurement is sensitive to the
method chosen to elicit patient well being.
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chapter 5

PATIENT UTILITIES IN ANKYLOSING SPONDYLITIS
AND THE ASSOCIATION WITH OTHER OUTCOME
MEASURES

ABSTRACT

Objective. To compare in patients with ankylosing spondylitis (AS) utilities derived by rating
scale and standard gamble method, to relate these values to other outcome measures, and to
assess the sensitivity to change of utilities relative to changes in other outcomes.

Methods. Patients with AS were randomly allocated to either weekly sessions of supervised
group physical therapy for a period of 9 months or daily exercises at home. Analysis was
restricted to the 59 patients who completed the Maastricht Utility Measurement Questionnaire
(MUMQ) at baseline and after 9 months’ followup and who were seen by the same interviewer.
Reliability was assessed by intraclass correlation coefficient and change scores for marker states
of disease. Construct validity was evaluated by correlation and multiple regression of baseline
values with a variety of disease outcomes (pain and stiffness, patient’s and physician’s global
assessment, Sickness Impact Profile, Arthritis Impact Measurement Scale, Health Assessment
Questionnaire for the Spondyloarthropathies, functional, articular, and enthesis indices and
spinal mobility measures). Sensitivity to change was assessed against changes in these outcome
measures at followup.

Results. The test-retest intraclass correlation coefficients for patient utilities were 0.95 (rating
scale) and 0.79 (standard gamble), and for the marker state of mild disease 0.70 (rating scale)
and 0.77 (standard gamble). A multiple regression analysis with the baseline rating scale or
standard gamble utilities as dependent variable showed that patient’s global assessment
explained 59 and 11% of the total variance respectively. By multiple regression analysis 10% of
the variance of change in rating scale wilities was explained by changes of patient’s global
assessment. In contrast, variance in change in standard gamble utilities was not explained by
changes in other disease outcomes.

58



patient utilities in ankylosing spondylitis

Conclusion. Findings obtained by rating scale and standard gamble differ considerably. Standard
gamble utilities seem to address different aspects of health status than do rating scale utilities
and more traditional outcomes. Utility measurement is sensitive to the method chosen to elicit
patient well being.

INTRODUCTION

Utilities are generic health related quality of life measures assessing the value or preference that
patients attach to their overall health status: i.e., patients have to integrate all positive and
negative effects of their disease and its treatment into one single value. By contrast, in disease
specific instruments the benefits and risks are measured separately, and the investigator has little
or no information on the relative weights patients assign to therapeutic improvements and
disadvantages, such as side effects of drugs or the number of visits to clinics.'

Recently, utility measurements have been successfully used in the evaluation of therapeutic
interventions for patients with rheumatoid arthritis.> Also utility measurements have been
applied to patients with ankylosing spondylitis (AS) to assess their willingness to accept risk in
drug treatment.?

In a randomized controlled trial in AS we found supervised group physical therapy to be
superior to exercises at home in improving thoracolumbar mobility, fitness, and global health.®
During this trial we elicited also utility values both by rating scale and standard gamble method.

We report aspects of validity of utility measurement. We address in particular reliability,
construct validity and sensitivity to change related to improvements in other outcomes of AS.

PATIENTS AND METHODS

Study population

Altogether, 163 patients with AS gave written informed consent to participate in the study.
After checking the inclusion (modified New York criteria)® and exclusion criteria by one
rheumatologist 144 patients remained.® Patients were randomized to unsupervised daily
individualized exercises at home or the same plus weekly group physical therapy for 9 months.
Group therapy sessions consisted of 1 h of physical training, followed by 1 h of sporting
activities and 1 h of hydrotherapy.* Our report is confined to the 59 patients with AS, to whom
the Maastricht Utility Measurement Questionnaire (MUMQ) was applied by the same
interviewer at baseline and after 9 months” followup. The 2 interviewers were blinded as to the
intervention. Demographic and clinical characteristics for the 59 patients with AS are shown in
Table 1.
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Table 1. Baseline characteristics for the 59 patients with AS

Age (years)

mean {(SD) 44 (10.4)
Duration of disease (years)
mean (SD) 5.9 (5.9)
Sociodemographic characteristics %
Male 71
Married 80
Employed 61
Education” level: High 16
Middle 43
Low 41

* Years of education (including primary school;
high> 15 years; middle 10-15 years; low < 10 years

Utility measures

The MUMQ, a Dutch translation and adapted version of the McMaster Utility Measurement
Questionnaire®, has been described.” Briefly, patients were first asked to define their own health
state by indicating the level of health on 6 dimensions, i.e., physical state and mobility, self-
care, emotions, leisure activities, pain, and side effects of treatment (Table 2). Marker states
{perfect health, mild AS and severe AS) were created by combining 6 levels, one for each
dimension. Patients were asked to value the provided marker states and their own health status,
using both the rating scale and standard gamble method.

The rating scale is a numerical scale and looks like a thermometer with "perfect health" equal
to 100 at the top and the marker state of "severe disease” equal to O at the bottom.

The standard gamble is performed with a probability wheel as a prop.® The standard gamble is
the original method of measuring utilities and directly based on the Von Neumann-Morgenstern
utility theory.® In the standard gamble method health states are valued under the assumption of
risk, as opposed to the rating scale method where risk is not included in the measurement
process. A 2-step standard gamble utility assessment was performed: patients are first asked to
value their own health status in comparison to a gamble with probability (p) to gain perfect
health and a probability (1-p) to attain the severe marker state (Figure 1a). Next, they are asked
to value the severe marker state in comparison to a gamble with probability (p) to gain perfect
health and a probability (1-p) to die (Figure 1b). Probability (p) is systematically varied until
the patient is indifferent between the 2 alternatives. In our study (p) was varied with steps of
10% [(p)/(1-p): 100/0, 10/90, 90/10, 20/80, 80/20, 30/70 etc.]. When indifference is reached,
utilities for the health states in alternative 2 are calculated by: U = pU,, + (1-p)U.... where
U, is the utility of the best outcome of the gamble (perfect health, and its utility is equal to 1
by definition) and U, is the utility of the worst outcome of the gamble (severe marker state in
step 1; and death in step 2, and the utility of death is 0 by definition). The 2nd step is measured
between perfect health and death and therefore directly provides a utility value for the severe
marker state. The first step provides a standard gamble score, which has to be converted into a
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utility value for the patient’s own health status, using the utility of the severe marker state.'
Negative utility values for the severe marker state, indicating that a patient considered this state
worse than death, were recoded to zero in the analysis.

Figure 1a. Two-step Standard Gamble: first step: Value your own health status in
comparison to perfect health and the marker state of severe disease

probability p

Perfect health
Alternative 1

probability 1 - p

Severe marker state

Alternative 2

Own health status

Figure Ib. Two-step Standard Gamble: second step: Value the marker state of severe disease
in comparison to perfect health and death

probability p
Perfect health

Alternative 1

probability 1 - p

Death

§ Alternative 2

Severe marker state

As other outcomes the following health status measures were applied: the Sickness Impact
Profile (SIP)'; the Dutch Arthritis Impact Measurement Scale (Dutch-AIMS)?; Health
Assessment Questionnaire for the Spondyloarthropathies (HAQ-$)"; and the functional index.'
The following assessments were also made: the articular index'; enthesis index'®; spinal
mobility by chest expansion, cervical rotation, and thoracolumbar flexion and extension's;
physical fitness (or aerobic power) by bicycle ergometer.’ Pain and stiffness were indicated by
the patient on a horizontal 100 mm visual analogue scale (VAS) with 0 equal to "no pain or
stiffness” and 10 equal to "worst pain or stiffness | can imagine." Physician’s global assessment
was assessed at baseline on a 5 point scale with 1 equal to "low disease activity" and 5 equal to
"high disease activity.” Patient’s global assessment was assessed by asking the patient to
describe his or her perceived change in general functioning after treatment on a 10 cm
horizontal VAS (-5 = maximum worsening, 0 = no change, +35 = maximum improvement).
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Statistical methods

Reliability was tested by intraclass correlation coefficient among 14 participants to whom the
MUMQ was again applied after 1 week. Also after 9 months’ followup stability of marker
states was tested by Wilcoxon signed rank test among the patients with AS.

Construct validity of a measure indicates whether it changes in proportion to how a patient
changes clinically." Construct validity of MUMQ was tesied 1-sidedly by the Spearman
correlation coefficient between baseline utility values, and baseline scores for spinal mobility
(chest expansion, spinal flexion/extension, cervical rotation), physical fitness, pain, stiffness,
patient’s and physician’s global assessment, scores for the functional, articular and enthesis
indices, and self-addressed questionnaires such as SIP, AIMS, and HAQ-S. In addition, multiple
regression analysis (stepwise forward) was performed with all these measures and also disease
duration, age, marital status, education and sex as independent variables and rating scale or
standard gamble utilities as dependent variable. Independent variables with skewed distributions
were analyzed as In{var+1), the natural logarithm of one plus the variable.'®

Discriminant validity indicates whether a measure is sensitive to change, i.e., whether it can
detect important clinical changes in disease activity over time."” In our study discriminant
validity was tested in 2 ways. First, we calculated Spearman correlation coefficients (1-sided
testing) between the changes in utility values and the changes in other outcome measures.
Secondly, we performed multiple regression analyses (stepwise forward) with changes in rating
scale or standard gamble utilities as dependent variable and the trial intervention and changes in
other health status outcome measures as independent variables. Both dependent and independent
variables in the multiple regression analysis were transformed by In(var+constant), the natural
logarithm of a constant just below the minimum of (change in) the variable plus the (change in)
the variable.
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Table 2. Back translation of the 6 dimensions of health (Roman
numerals) and their levels

I. Physical state and mobility

1} able to perform all duties at home and at work without difficulty

2) able to perform all duties at home and at work, but with some ditficulty
3) not able to perform some duties at home andfor at work

4) not able to perform many duties at home and/or at work

5 not able to perform any duties at home and/or at work

II.  Self care

D able to perform all self-care activities without any help

2) able to perform all self-care activities, though not without effort
3 not able to perform some seff-care activities without help

4) not able to perform many self-care activities without help

5) not able to perform any self-care activities without help

IIX. Emotions

1) I do not worry about my illness

2) I seldom worry about my illness

3 occasionally I worry about my illness
4) I often worry about my illness

5) I always worry about my illness

IV. Leisure activities

1) able to participate in all types of leisure activities without difficulty

2) able to participate in all types of leisure activities, but with some difficulty
3) not able to participate in some types of leisure activities

4) not able to participate in many types of leisure activities

5) not able to participate in any type of leisure activity

V. Pain

iy no pain and/or any other complaints

2) occasionally mild to moderate pain and/or other complaints
3) often mild to moderate pain and/or other complaints

4) often moderate to severe pain and/or other complaints

5) continuous severe pain and/or other complaints

VI. Side effects of treatment

3] no side effects

2) occasionally mild to moderate side effects
3 occasional moderate to severe side cffects
4) often moderate to severe side effects

5) confinuously severe side effects
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RESULTS

At baseline the 33 patients who received weekly group physical therapy did not differ
significantly from the 26 patients who exercised daily at home regarding age, duration of
disease, patient’s and physician’s global assessment, rating scale and standard gamble utilities,
and sociodemographic characteristics (data not shown).

Two patients of the 59 were excluded from analysis. At baseline one patient did not answer the
questions seriously, and at followup another patient declined the interview. No interviews were
broken off. The mean duration of the interview at baseline was 9.3 minutes (8D, 2.7) for the
rating scale and 11.6 minutes (SD, 4.5) for the standard gamble. Seemingly, there was a
learning effect. At the 9 month followup the duration decreased to 7.1 minutes (SD, 2.8) for the
rating scale and 9.8 minutes (SD, 8.4) for the standard gamble.

Mean values for utilities and means for other selected outcomes at baseline and changes after
followup for the 57 patients with AS are shown in Table 3. lmprovements in patients’ utilities
were statistically insignificant by the rating scale (Wilcoxon signed rank test: p=0.28) but
significant by standard gamble method (Wilcoxon signed rank test: p=0.04). On average rating
scale utilities improved for those who had weekly group physical therapy [mean:+4 (SD, 11)]
but deteriorated [mean:-3 (SD, 9)] in patients who only exercised at home. This difference was
statistically different between both groups (Mann-Whitney U test: p=0.02). The mean standard
gamble utility improved equally (0.03) in both intervention groups.

Reliability of the MUMQ

At followup the one week test-retest reliability was assessed in a convenience sample of 14
stable patients with AS: those patients willing to have a repeated utility assessment after 1 week.
For the rating scale the intraclass correlation coefficient was 0.70 for the marker state of mild
disease, and 0.95 for patient’s own health status. For the standard gamble it was 0.77 for the
marker state of mild disease, 0.79 for the marker state of severe disease, and 0.79 for patient’s
own health status.

Test-retest reliability was also assessed for all 57 patients with AS by their valuation of the
marker states at followup compared to baseline values. By definition the utility of the marker
states should not change over time.”® Both on the rating scale and on the standard gamble the
median of the mild marker state did not change significantly after 9 months (Table 4).

Table 4. Reliability of marker states of disease (n=357)

Rating scale utilivy (0-100)

Mild marker

median change (range) 5 (<25 - 35)
Standard gamble wrility (0-1)

Mild marker

median change (range) 0(03-0.5
Severe marker
median change (range) 0(-0.9 -0.95)

Within group comparison: Wilcoxon signed rank test: NS.
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Table 3. Utlities and other selected outcomes at baseline and the change
(followup-baseline) after 9 months followup for 57 patients with AS

Baseline Change
Mean SD Mean SD

Utilities:

Patient’s valuation of

own state of health:

Rating scale utility 73 15 i i1
Standard gamble utility 0.84 0.19 0.03 0.12
Paiient’s valuation of
marker states of disease:

Rating Scale mild marker 74 10 3 8
Standard Gamble mild marker 0.87 0.16 0.00 0.15
Standard Gamble severe marker 0.38 0.34 0.07 0.3
Cutcome measures:

AIMS dimensions:

Mobility 0.25 0.7 0.0 0.24
Physical activity 3.7 2.2 -0.15 2.0
Dexterity 0.8 1.3 0.07 0.87
Social role 0.3 0.7 -0.10 0.45
Social activities 4.4 1.6 -0.38 1.09
Activities of daily living 0.1 0.4 -0.02 0.3
Pain 4.0 2.3 -0.29 1.2
Depression 1.9 1.4 -0.29 1.0
Anxiety 3.1 1.7 -0.3 1.1
Health perception 2.6 1.8 -0.54 1.46
Arthritis impact” 7.3 1.7 0.06 1.61
SIp 4,1 5.8 -0.86 4.4
HAQ-S 0.35 0.3 -0.03 0.12
Functional index 8.4 4.4 -1.19 3.96
Articular index 3.8 3.7 -0.02 3.22
Enthesis index 1.6 4.2 -0.6 2.5
Chest expansion 3.6 1.9 0.55 1.1
Flexion/extension 5.1 2.8 0.64 0.89
Cervical rotation 85 35 19.6 18.5
Physical fitness 152 47 -139 41.3
Pain (VAS) 37.5 26.5 -3.3 22.6
Stiffness (VAS) 36.3 23.4 -1.02 18.4
Physician's global 2.7 0.8 o o= o
Change in patient’s - v e 13.8 14.1

global health (VAS)

Arthritis impact or patient’s global assessment (0=worst and 10=best)
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Rating scale wiilities versus standard gamble wurilities

The baseline ufilities obfained with the rating scale did not correlate significantly (r=0.16,
p>0.05) with the utilities obtained by standard gamble at baseline. Neither did the change
scores obtained by both techniques (r=0.11, p>0.05) (Table 5).

Correlations berween utilities and patiernt characteristics

Uhilities were correlated with age, duration of disease, sex, marital status and education. Of the
demographic characteristics only education correlated significantly with both rating scale and
standard gamble, indicating that a higher education was associated with higher utility values.
Marital status correlated significantly with ufilities obtained with standard gamble method,
implying that higher utility values were associated with being married, rather than being
unmarried or living together (Table 5).

Construct validity of the MUMQ

® Spearman correlation. Baseline rating scale values correlated better with scores on AIMS,
SIP, HAQ-S, functional, articular and enthesis indices, pain and stiffness, and spinal mobility
than standard gamble utilities (Table 5). This table also indicates which correlations occurred in
the "wrong"” (paradoxical) direction, although this is in fact a value statement. For example, one
would not a priori expect a decrease in spinal mobility to be associated with higher utility
values. The rating scale correlated significantly with 7 (of 11) dimensions of the AIMS, with
the SIP and HAQ-S, with the functional and articular indices, with thoracolumbar
flexion/extension and cervical rotation, and with pain and stiffness. The standard gamble
correlated significantly with 4 (of 11) dimensions of the AIMS, and with spinal mobility: chest
expansion and thoracolumbar flexion/extension (Table 5). Statistically significant but
paradoxical correlations were found between standard gamble and 2 dimensions of AIMS
(mobility and social activities)(Table 5), suggesting that less mobility or reduced social activities
are associated with higher utilities. In imterpreting the results, it should be noted that the
significance level has not been adjusied for the number of comparisons made.

& Multiple regression analysis. For rating scale utilities only patient’s global assessment (on the
arthritis impact scale of the AIMS)}39%), pain (VAS)7%), and the functional index (5%)
contributed significantly in explaining variance. Together these 3 variables accounted for 71%
of total variance in rating scale wutility scores (Table 6). For the standard gamble utility, only
patient’s global assessment (on the arthritis impact scale of the AIMS) (11%) and the SIP (7%)
explained significantly total variance. However, the latier occurred in a paradoxical direction
(Table 6).

66



patient wiilities m ankylosing mmrmf m

Table 5.  Spearman correlation coefficients between both baseling utilities and selected health
status oufcomes at baseline and after followup

Rating Scale Utility

Standard Ganble Utility

Baseline Change Baseline Change
Age -0.003 [ER -
Duration of disease -0.08 e 0.0
Sex .13 e 015
Marital status -0.05 - 0347
Education 0317 - (.22 [
Rating Scale utility R e 0.16 0.1
AIMS dimensions:
Mobility 026 .07 0.25@ 0.16%
Physical activity -0.4177 -0.10 0.12 0.07¢
Dexterity -0.16 0.16% -0.003 -0.15
Social role -0.15 0.002% -(0.06 -0.15
Social activities -0.10 0.21% 0.257@ -0.01
Activities of -0.08 (.26 -0.08 016
daily living
Pain -0.53™ 036" -0.2% (.04%
Depression -0.25" .02 -(.28° -0.02
Anxiety -0.38 001 -0.02 (.04
Healih perception -0.417 -0.24° -0.05 -0.09
Arthritis impact 0687 0227 0.09 -0.00
or patient’s global
SIP -0.337 -0.02 0.17% 0.21
HAQ-S -0.417 0.26'¢ -(.04 0.08@
Functional index -0.49™ -0.29° -0.12 0.15%
Arficular index -0.44™ (1,21 .03 -0.06
Enthesis index -0.09 0.059 0.09¢ (. 15%
Chest expansion 0.20 0.14 0247 -{3.04%
Flexionfextension .26 0.19 0.36™ (3 Ofs
ot 0.29° 0.26" 018 -0.03%
cal fitness 0.06 (1.18 0,129 .03
1 {WAS) -0.66™ 1387 -1.21 .03
Sin;lnm (WAS) 0317 0.15 -0.21 010
Physician's global - 18 R -0.17
Change in patient’s e 039 o 3, 10
global health (VAS)
p<0.05 p<0.01
p<0.005 @ paradoxical direction
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Sensitivity to change of MUM(Q

& Spearman correlation. Changes in rating scale utilities correlated significantly with changes in
4 dimensions of the AIMS [activities of daily living (paradoxical direction), pain, health
perception, and arthritis impact], and with changes in HAQ-S (paradoxical direction), functional
index, cervical rotation, pain (VAS), and patient’s global assessment of change (VAS) (Table
5). The changes in standard gamble utilities did not correlate significantly with any of the other
selected health status outcomes (Table 5). Again, p values have not been corrected.

Table 6. Stepwise forward regression analyses with utilities as
dependent variable and patient characteristics and other
baseline assessments as independent variable

Step  Variable Entered Partisl R*® F p value

Dependent variable: Rating scale wility

1 Patient’s global” 0.59  59.67 0.0001
2 Pain VAS 0.07 8.67 0.005
3 Functional index 0.05 6.70 0.01

Dependenr variable: Standard gamble utility

1 Patient’s global” 0.11 6.03 0.02
2 SIP 0.07 4.19 0.04™

" arthritis impact dimension of the AIMS ™ paradoxical direction

& Multiple regression analysis. Changes in rating scale utilities as dependent variable and
changes in selected outcomes and the intervention as independent variables showed that 10% of
total variance was explained by patient’s global assessment of change as indicated on a VAS
(Table 7). Changes in standard gamble utilities could not be explained significantly by changes
in any of the other selected health status outcomes.
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Table 7. Stepwise forward regression analysis with change in rating
scale utility as dependent variable and changes in other
assessments as independent variables

Step Variable Entered Partial R* F p value
Dependent variable: Change in rating scale utility

H Change in patient’s global assessment 0.10 4.6 0.04

DISCUSSION

Construct validity evaluation showed that rating scale utility values correlated better with health
status measures (AIMS, SIP, HAQ-S, functional index, pain and stiffness), and disease activity
Moreover, multiple regression analysis indicated that patient’s global assessment explained 59%
of total variance of the rating scale values compared to only 11% of standard gamble utility
values. These results suggest that standard gamble utilities reflect largely different (as yet
unknown) aspects of the health status than rating scale utilities, or have indeed low construct
validity.

An evaloation of sensitivity to change showed that with regression techniques changes in rating
scale utilities were explained to a higher degree than changes in standard gamble utilities. The
question remains whether standard gamble utilities are so generic that they can not be explained
by a still limited set of disease outcome variables. That is, one might question whether in the
field of utility assessment our concept of construct and discriminant validity is valid. Perhaps
standard gamble utilities can only be explained by highly individualized patient preference
measures such as for instance a McMaster Toronto Arthritis Rheumatism Patient Preference
Disability questionnaire (MACTAR)* or the Problem Elicitation Technique (PET)
questionnaire.” Both questionnaires assess patient priorities, allowing each patient to rank
itemns, i.e., activities affected by arthritis which are of high importance to them. When such
measures could also not explain variance in standard gamble utility scores, then in our opinion,
the walidity of standard gamble utilities may be low and perhaps largely reflect measurement
RITOT.

Our findings support the view that rating scale utilities more closely resemble global assessment
than a true utility instrument. Indeed, by the rating scale health states are valued under certainty
as apposed to the risk assumption inherent to the standard gamble method. Therefore, the
nurnerical quantities obtained by the rating scale are mot really von Neumann-Morgenstern
utilities. Torrance has suggested that these numerical quantities should in fact properly be
referred to as values (as opposed to utilities) or approximations of von Neumann-Morgenstern
utilities.”® In contrast, the standard gamble method by definition directly measures von
Neumann-Morgenstern utilities.?

In conclusion, both the rating scale and standard gamble methods of obtaining wtilities appeared
feasible and reliable. Construct validity testing supports the view that rating scale values address
different aspects of health status than do standard gamble utilities. Multiple regression analysis
indicated that the rating scale values are strongly related to global assessment results. Multiple
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regression andlyses of change scores showed higher discriminant validity for the rating scale
values than for values obiained by standard gamble technique. Clearly, utility measurement is
sensitive to the method chosen to elicit patient well being. This has important implications for
decision making and health policy. In our view more validity testing and standardization are
neezded before utility measurement can be applied fruitfully on a large scale in clinical practice
or in health service research.
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PATIENT UTILITIES IN FIBROMYALGIA AND THE
ASSOCIATION WITH OTHER OUTCOME MEASURES

ABSTRACT

Objective. To compare in patients with fibromyalgia wtilities derived by rating scale and
standard gamble methods; to gain insight into construct validity by relating utility values to
other outcome measures; to assess the sensitivity to change of ufilities,

Methods. A total of 73 patients with fibromyalgia were randomized into one of 3 groups: low-
impact fitness training, biofeedback, or controls. At baseline and after 6 months the Maastricht
Utility Measurement Questionnaire (MUMQ) was applied. By means of both the rating scale
and standard gamble method patients were asked to value their own health status. Construct
validity of patient utility measurement was evaluated by Spearman correlation and multiple
regression of baseline values with pain, stiffness, patient’s global assessment, Sickness Impact
Profile (SIP), modified Health Assessment Questionnaire (mHAQ), and Arthritis Impact
Measurement Scale (AIMS). Sensitivity to change was assessed against changes in these
OULCOMes,

Resulis. Rating scale utilities correlated significantly (p<0.05) with patient’s global assessment
(r,=0.53), pain (r,=-0.47), §8IP (r,=-0.43) and with 9 of 11 dimensions of the AIMS {y,
ranging from 0.23 to 0.62). Standard gamble utilities correlated significantly with mobility, pain
and arthritis impact of the AIMS scale (r, from 0.22 to 0.36) and with pain (VAS) (r,=-0.24)
and patient’s global assessment (r,=0.32). Multiple regression analysis showed, that patient’s
global assessment explained 41% (rating scale) and 10% (standard gamble) of toral variance in
baseline utilities. Also 16% of the variance in change in rating scale utility walues was
explained by changes in patient’s global assessment. In contrast, variance of changes in standard
gamble utility values was not explained significantly by changes in other disease outcomes.
Conclusion. Rating scale utilities correlated more strongly with disease outcome measures than
standard gamble utilities. Also, construct validity for the rating scale was better than for the
standard gamble. In fibromyalgia utility measurement is sensitive to the methed chosen to elicit
patient priorities,
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INTRODUCTION

Fibromyalgia is a common rheumatic condition. Presenting symptoms are pain, stiffness and
fatigue.' It has been suggested that patients with fibromyalgia may benefit from cardiovascular
fitness training®, whereas another report indicated that myobiofeedback training was successful.?
In these smudies conventional disease oriented endpoints such as pain, stiffness, number of
tender points, sleep disturbance, fatigue, psychological and global assessments, were measured.
Recently, utility measurement has been introduced in the evaluation of interventions for arthritis
patients.* Utility measures of healih related quality of life are generic measures of the value or
preference that patients attach to their overall health status: i.e., patients have to integrate all
positive and negative effects of their disease and its treatment into one single value. In contrast,
in disease specific instruments the benefits and risks are measured separately. Therefore, one
has no inforrnation on the relative weights patients assign to therapeutic improvements and
disadvantages such as side effects.”

In a randomized controfled trial we evaluated the therapeutic effect of low-impact fitness
training and biofeedback training on patients with fibromyalgia.® During this wial we elicited
also utility values. Here we report on aspects of validity of the utility measurement. We address
in particular reliability, construct validity and sensitivity to change relative to improvements in
other outcomes.

PATIENTS AND METHODS

Study population

Patients with fibromyalgia from the outpatient department of rheumatology of the Maastricht
University Hospital, who had been referred between January 1988 and December 1989, were
asked to participate in the study. Altogether 103 of 174 (59%) patients gave informed consent
of whom 86 met the eligibility criteria (female sex, age 18-60 years, criteria of Wolfe et al.!).
Patients were excluded if they had a high depression on 6 scales of the symptom check-list
(SCL-90)."% For practical reasons the study was restricied to female patients only.

Study design

After baseline assessment patients were randomized into 3 groups. One group received low-
impact fitness training, the second group had biofeedback training and the fast group were
controls. Patients in the fitness group performed supervised aerobic and stretching exercises for
60 minutes, twice weekly, during 6 months. Patients in the biofeedback group individually
received 20 minutes relaxation training twice a week, during 2 months.® After completing the
supervised biofeedback training, patients were encouraged to continue relaxation exercises at
home, twice a day for at least 4 more months. Controls received no specific therapy. All
patients were allowed to continue the treatment they already received before the study.

Utiliry measures

To elicit utility values the Maastricht Utility Measurement Questionnaire (MUMO'™ was
administered at baseline and after 6 month followup by 2 trained interviewers. On both
occasions each patient was assessed by the same interviewer who was blinded as o the
intervention. The MUMQ, a Duich translation and adapted version of the McMaster Utility
Measurement Questionnaire’’, has been described in detail elsewhere.'® Briefly, health is
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defined by 6 dimensions: activities of daily living, self-care functions, discomfort, leisure
activities, pain, and side effects of treatment. Each dimension consists of 5 levels of severity:
level 1 reflecting the best situation and level 5 the worst. Marker states were created as follows:
perfect health was the combination of the first levels of all 6 dimensions, a severe case of
fibromyalgia (marker state of severe disease) was described as the combination of all fifth levels
of the 6 dimensions. A mild fibromyalgia marker state was likewise composed.'

In the interview the patients were asked to define their own health status by indicating their
actual personal levels for each dimension. Then patients were asked to value the provided
marker states of disease and their own health status, using both the rating scale and standard
gamble method. The rating scale is a numerical scale and looks like & thermometer with “perfect
health’ equal to 100 at the top and the 'marker state of severe disease’ equal to 0 at the bottom.
The standard gamble is performed with a probability wheel as a prop.'? The standard gamble is
directly based on the Von Neumann-Morgenstern utility theory and is the original method of
measuring  utilities.” In the standard gamble method health states are valued under the
assumption of risk, as opposed to the rating scale method where risk is not included in the
Imeasurement process.

Usually, patients in the standard gamble utility measurements are asked to value their own state
of health in comparison to perfect health (valued as "1”) and death (valued as *0") {Figure la).
However, in rheumatic diseases direct confrontation with the risk of dying may be
inappropriate. Therefore, a 2-step utility assessment was performed: patients were first asked to
value their own health status in comparison to perfect health and the marker state of severe
disease (Figure 1b). Next, they were asked to value the marker state of severe disease in
comparison to perfect health and death (Figure 1c). The first step provides a standard gamble
score, which has to be converted into a wurility value for the patient’s own health status, using
the utility of the severe marker state."* Negative utility values for the severe marker state,
indicating that this state was considered worse than death, were recoded to zero in the analysis.
Six other health status outcome measures were applied at baseline and followup: global health
(on a 0-10 numerical rating scale with O equal to ’very bad health’ and 10 equal to "very good
health’); a standardized Dutch version of the Sickness Impact Profile (SIP) questionnaire,'>';
Dutch Arthritis Impact Measurement Scale (Dutch-AIMS)'"; pain (on a 10 centimeter wvisual
analogue scale (VAS) with 0 equal to "no pain’ and 10 equal to 'most severe pain imaginable’);
duration of morning stiffness (minutes); modified Health Assessment Questionmaire (mHAQ).®
Note that global health was measured in 2 ways: on the arthritis impact dimension of the ATMS
(global health (AIMS)) and on a 0-10 numerical rating scale (global health (NRS)).

Analysis and staristical methods

Reliability was tested in all patients by assessing the stability of marker states after 6 months.
Construct validity of the MUMQ was tested I-sidedly by Spearman correlation coefficients
between baseline utility values and baseline scores for global health, SIP, AIMS, mHAQ, pain
and stiffness. Construct validity indicates whether method results do agree with expected results
based on a priori assumptions of the investigator." In addition, multiple regression analyses
(stepwise forward) were performed for these 6 clinical measures and age, disease duration,
marital status and education as independent variables and the rating scale or standard gamble
utilities as dependent variables. Independent variables with skewed distributions were analyzed
as In(var+1), the natural logarithm of one plus the variable 2%
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Figure 1a.  Standard Gamble: Value your own state of health in comparison to perfect health
and death

probability p
Perfect health

Alternative 1

probability 1 - p

Death

Alternative 2
Own health status

Figure 1b. Two-step Standard Gamble: first step: Value your own state of health in
comparison to perfect health and the marker state of severe disease

probability p
Perfect health

Alternative 1

probability 1 - p

Severe marker state

Alternative 2

Own health status

Figure 1c.  Two-step Standard Gamble: second step: Value the marker state of severe disease
in comparison to perfect health and death

probability p

rerfect health
Alternative 1

probability 1 - p

Death

Alrternative 2

Severe marker state

Discriminant validity or sensitivity to change indicates whether a measure can detect important
clinical changes in health status over time.'® Discriminant validity was tested in 2 ways. First,
we calculated Spearman correlation coefficients (1-sided testing) between the changes in utility
values and the changes in other outcome measures. Secondly, we performed multiple regression
analyses (stepwise forward) with changes in rating scale or standard gamble utilities as
dependent variable and treatment and changes in the other health status outcomes as independent
variables. Both dependent and independent variables were transformed by In{var+constant), the
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natural logarithm of a constant just below the minirmum of {change in) the variable plus (change
iny the variable. Within each treatment group mean changes in utility were tested by Wilcoxon
signed rank test.

RESULTS

Al baseline all 86 eligible patients with fibromyalgia completed the MUMQ. One patient
withdrew before randorization and 12 patients dropped out during the 6 month followup (6 in
the fitness group, 5 in the biofeedback group; 1 from the control groupy for the following
reasons: illness of husband (2), too busy job (2}, hospitalization (1), no further interest (4), trial
too stressful (2), biofeedback makes no sense (1). The remaining 73 patients {fitness group 29;
biofeedback group 26; controls 18) are included in this report. Demographic and clinical
characteristics are shown in Table 1. Patients in the fitness group were significantly older than
the controls (44.9 years compared to 40.1 years) (p=0.05). There were no other statistically
significant differences in baseline characteristics and utilities between the 3 interveniion groups.
Four patients gave inconsistent answers at baseline. These answers were excluded from
analysis.”™ No interviews were broken off. The mean duration of the utility measurement al
baseline was 10.8 minutes (8D, 2.9) for the rating scale and 12.5 minutes (SD, 3.8) for the
standard gambile; at the 6 month followup it decreased to 9.4 minutes (SD, 7.3) for the rating
scale and 11.5 minutes (SD, 4.5) for the standard gamble method.

Table 1. Baseline characteristics for the
73 patients with fibromyalgia

Age (years)

mearn (SD) 43.3 (8.3)
Duration of complaints (years)
mean (SD) 11.8 (9.8)
% Married 81
% Hmploved 27
Educational level % high’ 37
% low™ a3

including secondary vocational training and university
including lower vocational training

Mean values for utilities and other outcomes are shown in Table 2. Patient’s utilities improved
significantly by rating scale ooly (Wilcoxon signed rank test: p=0.008). These utilities showed
a significant improvement over time for those who had low-impact fitness training (mean
improvement 11; p=0.007) but were insignificant among patients who had biofeedback training
(mean improvement 3; p=0.3) and stayed about the same in controls (mean improvement Dl
p=0.99). Differences between the three groups did not differ significantly (Kruskal-Wallis tesi:
p=(0.32). Standard gamble utilities however, did not change significantly in either the fitness
group (mean: +0.06; p=0.2), among controls (mear:+0.01; p=0.9) or in the biofeedback
group (mean:-0.01; p=0.8).
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Reliability

Test-retest reliability was assessed by the patient’s valuation of the marker stafes at the 6 month
followup visit compared to baseline values. Utilities of marker states should not change over
iime.”> However, on the rating scale the mean of the marker siate values for mild disease
increased significantly (mean change: 4.0; Wilcoxon signed rank test: p=0.03). This was not
the case in the standard gamble (mean change: 0.02; p=0.6), but the mean standard gamble
utility for the marker state of severe disease deteriorated significantly (mean change: -0.11;
p=0.01) (Table 2}. It should be noted that on the rating scale the bottom endpoint 15 the severe
marker state and therefore, the tesi-retest reliability of this state could only be tested by the
standard gamble method.

Table 2. Utilities and other outcomes at baseline and changes at followup among 73 patients

Baseline Change”

Mean SD Mean SD
Utilities:
Patient’s valuation of
own state of health:
Rating Scale urility 35 18 5.5 203
Standard Gamble vtility 0.8 .20 0.02 0.25
Patient’s valuation of
marker states of disease:
Rating Scale mild marker 73 13 4.0 13.4
Standard Gamble mild marker 0.83 0.21 0.02 0.25
Standard Gamble severe marker 0.42 (.38 -0.11 .35
Ouicomie measures:
AIMS dimensions:
Mobility G. L2 0.22 1.42
Physical activity 5.5 2.0 0.03 2.33
Dexterity 32 2.7 -0.08 2.56
Social role 0.7 0.8 0.23 .65
Social activities 4.3 L7 .51 1.16
Activities of daily living 0.3 0.9 0.05 0.72
Pain 7.1 .5 -0.30 1.52
Depression 3.7 1.6 -0.29 1.58
Anxiely 5.2 1.7 0.37 1.45
Health perception 4.1 1.9 -0.26 1.60
Arthritis impact or 5.4 2.1 .15 2.38
global health
sip 4 8.6 -1.36 6.55
mHAQ 0.47 0.37 0.07 0.37
Pain {(WAS)Y” 5.9 1.9 -2.75 17.3
Stiffness 65 57 12.3 46.9
Patient”s global heaith (NRS}™ 5.4 1.4 0.85 1.76
" {followup - baseline) 7 visual analogue scale ™7 numerical rating scale
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Comparison of rating scale and standard gamble utilities

Utilities did not correlate significantly with age, duration of disease, marital status or education.
Utilities obtained by rating scale did not correlate significantly (r=0.14, p>0.05) with utilities
obtained by standard gamble. The same was found for change scores (r=0.19, p>0.05)

(Table 3).

Construct validity of utility assessment

® Spearman correlation. Rating scale scores correlated better with scores on AIMS, SIP,
mHAQ, pain, stiffness, and global health than standard gamble scores (Table 3). Rating scale
utilities correlated significantly with the arthritis impact, physical activity, social role, pain,
depression and health perception dimensions of the AIMS and also with SIP, mHAQ, global
health (WRS8) and pain (VAS) (Table 3). Standard gamble utility values correlated significantly
with the arthritis impact, mobility and pain dimensions of the AIMS and with the global health
(NRS) and pain (VAS) scales only (Table 3). In interpreting the results, it should be noted that
the significance level has not been adjusted for the number of comparisons made.

Table 3. Spearman correlation coefficients between baseline utilities and health status outcomes
at baseline and after followup for 73 patients with fibromyalgia

Rating Scale utility Standard Gamble utility
Baseline Change Baseline Change

Age 0.08 0.20
Duration of disease -0.01 - -0.06 ——
Marital status 0.01 - -0.01 -
Education 0.21 . 0.001 =
Rating Scale e e 0.14 0.19
AIMS dimensions:

Mobility -0.39™ -0.17 -0.22° 0.03®
Physical activity -0.52™ -0.18 -0.16 -0.13
Dexterity -0.17 0.06° -0.21 0.07®
Social role -0.28" 0.20@ -0.15 -0.04
Social activities -0.23° -0.003 -0.03 -0.07
Activities daily

living -0.26° -0.19 -0.08 0.09¢
Pain -0.38™ -0.33™ -0.22° -0.09
Depression -0.30° 0.27 -0.20 ~0.24"
Anxiety -0.14 -0.29° -0.16 -0.09
Health perception -0.29° -0.07 -0.19 0.07%
Arthritis impact 0.62™ 0417 0.36™ 0.23"
or global health

S1pP -0.43™ -0.23" -0.08 0.06%
mHAQ -0.28 0.09% -0.16 0.003€
Pain  (VAS) -0.47 -0.25" -0.24° 0.01%
Stiffness -0.19 -0.15 -0.09 -0.05
Patient’s global 0.53™ 0.41™ 0.327 0.24"
health (NRS)

p<0.05 " p<0.01 ™ p<0.001

2 paradoxical direction ¥ visual analogue scale ? pumerical rating scale
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& Multiple regression analysis. A multiple regression analysis was performed to determine
which set of variables could best predict the rating scale and standard gamble utilities. For
rating scale utilities, patient’s global health (AIMS) explained 41% of the variance and the
physical activity dimension (AIMS) another 11%. Variance in standard gamble utilities was
explained significantly only by patient’s global health (AIMS) for 10% (Table 4).

Table 4. Stepwise forward regression analyses with rating scale or standard
gamble utilities as dependent variable and patient characteristics and
other baseline assessments as independent variables

Step VYariable entered Partial R F p value

Dependent variable: Rating scale utility

1 Global health 041 33.44 0.0001
(ATMS)

2 Physical activity 0.11 1111 0.002
(AIMS)

Dependent variable: Standard Gamble wiility

i Global health 0.10 5.88 0.02
{AIMS)

Sensitivity 1o change of wiility assessment

® Spearman correlation. Changes in rating scale utilities correlated significantly with changes in
4 dimensions of the AIMS (pain, depression, anxiety, arthritis impact), and with changes in
SIP, pain (VAS), and patient’s global health (NRS) (Table 3). Note that this table also indicates
which correlations occurred in the "wrong” (paradoxical or unexpected) direction. For example,
one would not a priori expect a decrease in social functioning to be associated with higher
utility values. Changes in standard gamble wtilities correlated significantly with changes in
depression and arthritis impact dimensions of the AIMS, and with changes in global health
(NRS). Again, p values have not been corrected for the number of tests performed.

® Mulriple regression analysis. Multiple regression analysis with changes in rating scale utilities
as dependent variable and changes in the other ouicomes and treatment {group) as independent
variables showed that 16% of total variance could be explained by changes in patient’s global
health (AIMS)Table 5). Changes in standard gamble utilities could not be expiained
significantly by changes in any of these variables.
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Table 5. Stepwise forward regression analyses with changes in rating scale or
standard gamble utilities as dependent variables and changes in other
assessments as independent variables

Step  Variable entered Partial R F p value

Dependent variable: Change in Rating scale utility

i Global health 0.16 9.24 0.004
(AIMS)

Dependent variable: Change in Standard Gamble wtility

1 mHAQ 0.07 3.61 0.06

2 Physical activity 0.06 3.23 0.08
{AIMS)

3 Social activity 0.06 3.16 0.08
(AIMS)

paradoxical direction

DISCUSSION

We evaluated reliability, construct validity, and sensitivity to change of utility measurement by
rating scale and standard gamble method. These aspects of utility measurement differed
considerably between both methods. Therefore patient’s utilities elicited by rating scale and
standard gamble ate not interchangeable.

The test-retest reliability of the MUMQ was assessed by the utilities for the marker states of
disease that of course should not change over time.” The utilities of these marker states were in
fact not stable (Table 2). Therefore, either the method itself has poor reliability, or the patient’s
perception and valuation of the marker states indeed changes in the course of 6 months. Note
that both the valuation of the patient's own health status and the valuation of the mild marker
state changed in the same direction, i.e., they were at a higher mean level after 6 months (Table
2). Moreover, as the patient’s utility improved, the distance between her own health status and
the marker state of severe disease became larger. Patients emphasized this by valuing the
marker staie of severe disease lower at followup compared to baseline (Table 2). Therefore,
possibly a change in the patient’s perception of her own health status induces valuations for the
reference (marker) states to change too. We suggest that this might be related to a patient’s
capabilities to adapt to disease, i.e., she might be better able to deal with her disease related
linnitations, and the perceptions of other patients with the same disease may change too. As
marker states are presented as examples of mild and severe fibromyalgia, the valuation of these
reference states may change accordingly. Future research should clarify this issue.
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Construct validity of utilities obtained by rating scale was supported by significant correlations
with measures such as global health, pain, SIP, AIMS, and mHAQ. Standard gamble utility
values, however, correlated considerably less with these instruments. Patient’s global health
explained 41% and 10% of total variance of rating scale and standard pamble utilities
respectively. This suggests that standard gamble udlities reflect different aspects of health status
than rating scale utilities or have indeed considerably lower construct validity. In patients with
ankylosing spondylitis construct validity appeared also to be higher for the rating scale than for
the standard gamble.” Clearly, the 2 technigues are not interchangeable. It should be stressed
that the standard gamble method incorporates a risk of getting a dispreferred oulcome, whereas
risk is mot an issue in the rating scale procedure. The standard gamble method therefore,
addresses at least elements of uncertainty.

Our findings support the view that utilities obtained by rating scale more closely resemble
global assessment. The differences between rating scale and global assessment relate to the
endpoints of these scales. Global assessments are measured in many (flexible) ways, i.e., with a
variety of different endpoints. In contrast, rating scale utilities are measured in a standardized
way with perfect health and (usually) death as endpoints. Therefore, the methodological
advantage of standardized rating scale utility measurement over non-standardized global
assessment is that utilities provide numerical values which allows patient outcomes of different
diseases or resulting from various health care interventions to be compared across patients and
diseases.

An evaluation of sensitivity to change showed that changes in rating scale utilities could be
explained to a higher degree than changes in standard gamble utilities.

In conclusion, reliability of utility measurement by rating scale and standard gamble method
assessed by stability of marker states was rather poor in patients with fibromyalgia. Correlations
between utilities and other outcomes showed higher construct validity and sensitivity to change
for the rating scale than for standard gamble utilities. Regression amalysis indicated that raling
scale values are strongly related to global assessment results. Rating scale utilities are betier
standardized than many global assessments, and they can be compared across patients,
treatments and diseases. Clearly, utility measurerent is sensitive to the method chosen to elicit
patient well being. This has important implications for decision making and health policy. In
our view, more validity testing and standardization are needed before utility measurement can
be applied on a larger scale in clinical practice or in health service research.
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chapier 7

METHODOLOGICAL ISSUES OF PATIENT UTILITY
MEASUREMENT:
EXPERIENCE FROM TWO CLINICAL TRIALS

ABSTRACT

This paper explores various methodological issues of patient utility measurement in 2
randomized controlled clinical trials involving 85 fibromyalgia and 144 ankylosing spondylitis
patients. In both trials one baseline and two followup measurements of patients’ preferences for
their own health state and several hypothetical stales were performed using the rafing scale and
the standard gamble methods.

It was confirmed that standard gamble scores are consistently higher than rating scale scores for
both the experienced and hypothetical states. The three-month test-retest reliability for
hypothetical states measured by intraclass correlation coefficients ranged from 0.24 to 0.33 for
the rating scale and from 0.43 to 0.70 for the standard gamble. Although the reproducibility is
not high, the group mean scores are fairly stable over time. Mean standard gamble scores tend
to differ depending on the way the measurements are undertaken. Utilities elicited with chained
gambles were significantly higher than utilities eliciied with basic reference gambles. At the
individual level some inconsistent responses occurred. However, more than 70% of these fell
within the bounds of the measurement error which ranged from 0.11 to 0.13 on the standard
gamble (0-1 scale) and from § to 10 on the rating scale (0-100 scale). The large number of
negative utilities for the severe hypothetical state, which was used as an anchor point in the
chained gambles, and the magnitude of these negative utilities (down to -19) lead us to favor
using death as the anchor point in future applications of the standard gamble method.

INTROCUTION

Decisions regarding the allocation of resources to health care interventions should ideally be
based on the relative costs and benefits of the alternatives. This requires an assessment of the
societal value of the outcomes (i.e., various health states) achieved by these interventions,
which can be done by means of utility measurement. When utility measurement is applied in
clinical trials, patients are asked to assign a single value to a health state on a scale ranging
from O (usually death) to 1 (usually perfect health), by balancing the positive treatment effecis
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against the negative side effects.! An utility can be seen as an inclusive, generic guality of life
measure, which reflects the net effect of treatment. It is designed to allow a broad comparison
of the effects of health care interventions across patient populations. When such comparisons
are made in the context of cost-utility analyses, utilities are often used as weights to compue
"quality adjusted life years” (QALYs). Years of life are multiplied by utility weights for the
health status during those years, thus adjusting these life years for their quality.

Because the impact of a health care intervention on the value of an individual patient’s health
state is increasingly recognized as an essential component of the evaluation of that intervention’s
usefulness, utility measurement has become more widely used during the past decade. In
general, two different approaches to wtility measurement have been used in clinical trials.” In
the first approach, patients are asked a number of questions about their functioning. Their
answers are used to rate them on the various quality of life dimensions of a particular utility
measurement instrament. Combining these dimensions results in descriptions of patients’ overall
health states, to which preference values are assigned. These values are obtained in a different
population, usually the general population. The majority of utility analyses following this
approach have used the health state preference values that were obtained by the original
developers of the utility instruments.” The most commonly used pre-packaged utility
measurement instruments for this approach are Rosser’s Disability Distress scale’, Kaplan's
Quality of Wellbeing scale®, and Torrance’s Health Utility Index.®

In contrast to the use of pre-packaged systems, the second approach to utility measurement is to
ask patients to assign a single preference value to their overall quality of life. This self valuation
by patients has not been widely undertaken in the past, but appears to be increasingly used.’?
The Auranofin irial in rheumatoid arthritis patients is a well known example of this approach.™
It has wet to be established whether one of these two approaches or any of the available utility
instruments is superior.

In the two studies in fibromyalgia and ankylosing spondylitis, described in this paper, we have
opted for the second approach. It seems very appealing to us to incorporate patients’
preferences in evaluating a therapy, since only they know the true implications of a particular
health state from first hand experience, and their preferences reflect the relative desirability of
different health states to those who should benefit from the services provided.” Moreover, the
first approach commonly requires decision rules to classify patients into the dimensions of a
wtility instrument using the answers they gave on other quality of life questions. Often these
decision rules are not easily explained and justified.

When using pre-packaged systems, the underlying utilities may have been elicited by a number
of technigues of which the rating scale, standard gamble and time frade-off are the major ones.
These same techniques can also be used in the approach we opted for, where utilities are
derived directly from patients. A comprehensive description of these techniques is given by
Torrance.'” In our study only the rating scale and the standard gamble were used. The first
because it is a very simple technique in which a subject provides his preference values explicitly
by placing health states on a scale with clearly defined endpoints (e.g. best imaginable health
state and worst imaginable health state). The second because it is the only technique that is
well-founded on an economic theory, the Von NMeumann and Morgenstern expected utility
theory.'' We did not consider using the time trade-off technique because on the one hand it
seerns more difficult than the rating scale and on the other hand it is not founded on a particular
theory. Furthermore, for practical reasons the number of technigues had to be limited. A fuller
description of the rating scale and standard gamble techniques is given in the methods section.

A recent review by Froberg and Kane of measurement issues related to obtaining utilities,
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indicated there was a considerable lack of knowledge about the accuracy of utility measurement
techniques.'™'” This paper attempts to make a contribution to overcoming parts of this
deficiency by focussing on those methodological issues of patient utility measurement that
became apparent in our studies. In the methods section we will provide a brief description of
the patients and the studies in which the utility measurements were incorporated, and the
methodology of utility measurement that was used. The main bedy of this paper contains four
separate sections on methodological issues. In the first section, a comparison is made between
rating scale and standard gamble utilities whereas in the second section the reliability of both
techniques is compared. The third section concerns the internal consistency of the standard
gamble and the fourth section addresses health states valued worse than death. Some issues,
such as the observed differences between rating scale and standard gamble methods™*,
inconsistent responses and the differences between basic reference gambles and chained
gambles'™'® have been addressed before, but usually not in the context of clinical trials.
Reliability data are scarcely reported in the existing literature and little has been reported
empirically on the occurrence of negative utilities.

METHODS

Patients and Studies

Utility measurements were performed in the context of 2 randomized controlled clinical trials in
rheumatic patients. These trials and their results are described in more detail elsewhere.’””
Patients were recruited for both studies from outpatient clinics. In the first study, 85 females
suffering from fibromyalgia (criteria of Wolfe et al.)}®' were randomly divided into a
standardized fitness training program (n=35), a biofeedback traiming program (n=31) and a
control group (n=19). Their mean+8D age was 44 +8 years, 82% percent was married, 27%
employed and 66% had a low educational level. At the 6 months followup 12 patients dropped
out, 6 in the fitness group, 5 in the biofeedback group and 1 in the control group, all of them
for reasons unrelated to their disease.’® The baseline characteristics of the drop-outs did not
differ significantly from those of the patients who completed the study.

In the second study 144 patients (21% female) suffering from ankylosing spondylitis (modified
New York criteria)® were randomly assigned to receive either 1) self-administered unsupervised
individual physical exercise at home (n=68) or 2) weekly sessions of group physical therapy in
addition to the same individual physical exercise at home (n=76). Their mean+SD age was
43410 years, and 67% was married, 72% employed and 35% had a low educational level. By
the 9 months followup 9 patients had withdrawn (8 in the experimental and 1 in the control
group), 4 because of the inability to exercise individually, 4 due to other diseases or pregnancy
and 1 who had moved. Their baseline characteristics did not differ significantly from those who
did not withdraw.'®

Since the focus of this paper is on methodological issues, it is not our intention to address the
effectiveness of the therapies (details on effectiveness can be found in Hidding et al., and Van
Santen-Hoeufft et al.). The trial data are only used to illustrate some methodological issues.
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Methods of utility measurement

In the fibromyalgia study patients were seen for utility measurement al an outpatient clinic at
baseline and at the 3 and 6 months followups whereas in ankylosing spondylitis utility
measuremenis were scheduled at baseline, 3 and 9 months followups. The measurements were
done by means of the Maastricht Utility Measurement Questionnaire, a translated and slightly
adapted version of the McMaster Health Utility Index.®* This instrument is administered by a
trained interviewer and takes about 30 minutes to complete.

All patients were asked to provide utilities for 3 hypothetical reference health states as well as
for their own health state. The description of each health state covers 6 dimensions: 1) activities
of daily living, 2) self-care functions, 3) anxiety and depression, 4) leisure activities, 5) pain
and discomfort and 6) side effects from treatment. Each patient described his or her own health
state by ticking off one of the 5 functional levels within each dimension (1 being the best
fupctional level and 5 being the worst functional level). For all health states, duration was
specified as "the rest of your life". The reference states describe typical mild, moderate and
severe states of patient’s illness. They help patients to determine the position of their own health
state on the spectrum of possibilities.”® Since the reference states remain the same throughout
the study, they also enable the calculation of the test-retest reliability of the utility measurement
instrument at the repeated followups.®

As part of the Maastricht Utility Measurement Questionnaire, utilities were elicited using botl
the rating scale and the standard gamble method. In the first part of the baseline and followup
interviews patients rank the reference health states and their own health state by preference on a
rating scale with the endpoints of perfect health (100) and the severe reference state (0). They
are asked to do this in such a way that the distances between the states represent the differences
in their preferences. The baseline interview then continues with standard gamble questions 1, 2
and 3 as shown in table 1. At followup interviews an additional question (question 4) is asked to
assess the change which the patient has experienced relative to baseline (see table 1). Before
question 4, each patient is explicitly asked whether his health state has improved, deterioraied
or remained stable compared to baseline. If a patient indicates an improvement compared to
baseline, question 4a is asked. When a patient indicates a deterioration, question 4b is asked.
The first 80 ankylosing spondylitis patients coming to the 9 months followup were asked an
additional fifth question in which they valued their own current health state using perfect health
and death as outcomes of the gamble. At 3 and 9 months followup all ankyloging spondylitis
patients who found that the severe referemce state was worse than death were asked a sixth
question to assess the magnitude of the negative utility for the severe reference state.
Throughout this paper we will refer to the question numbers in table 1.
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Table 1. Standard gamble questions at baseline (1,2 and 3) and at followup (1,2,3,4,5,6)

Standard  Health state Outeomes of the gamble
gamble being valued
question
Best (p} Worst (1-p)
I mild reference state perfect health severe reference state
2 own health state perfect health severe reference state
3 severe reference state perfect health death
4a own health state at followup perfect health own health state at baseline
4b own health state at baseline perfect health own health state at followup
5 own health state perfect health death
6 death perfect health severe reference state

question 5 wag only put to 80 ankylesing spondylitis patients at 9 months followup; question 6 only at 3 and 9
months followup to ankylosing spondylitis patients who fournd the severe state worse than death.

The standard gamble is sometimes seen as the gold standard for utility measurement, because it
is directly based on the axioms of the Von Neumann and Morgenstern expected utility theory."
This theory consists of a number of axioms for rational decision-making under risk. One of
these axioms specifies the standard gamble approach to utility measurement. In each standard
gamble question a patient is offered a choice between certain continued life in the health state
being evaluated (hi), and a gamble with chance p to gain the best outcome of the gamble
(perfect health) and chance 1-p of attaining the worst outcome of the gamble. The health state
being valued must be intermediate between the two outcomes of the gamble in terms of
preference. Chance p is systematically varied until the patient is indifferent between continued
life in state hi and taking the gamble. In our studies p was varied in steps of 10% (p/l-p:
100/0, S0/10, 10/90, 80/20, 20/80 etc.) When the indifference point has been found, the
utilities of the health states (U,) are calculated using the expected utility equation: U, = pU, +
(1-pYU,, where p is the indifference probability, U, is the utility of the best outcome of the
gamble and U, is the utility of the worst outcome of the gamble.™

* The indifference probability is defined as the midpoint of the two probabilities of perfect health between
which the preference shifts from the gamble 1o the sure state. For example, if a patient prefers a gamble with
probabilities 90/10 to the sure health state, but prefers the sure health state to a gamble with probabilities
80/20, the indifference probability is 0.85.
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Standard gambles with perfect health and death as potential outcomes are called basic reference
gambles. Since by definition the utility of perfect health is 1 and the utility of death is O, the
utility of the health state being valued in a basic reference gamble is equal to p.1 + (1-p).0 =
p. the indifference probability. Generally, the more undesirable the health state being valued,
the greater the willingness to take a risk in order to escape that health state, the lower the
indifference probability p, and thus the lower the utility for that state. Thus, the standard
gamble provides an implicit valuation of a health state relative to the 2 possible outcomes of the
gamble.

The worst (or best) outcome of the gamble can be replaced by any other health state as long as
it is worse (or better) than the health state being valued.® Such gambles are called chained
gambles, because they have to be chained to a basic reference gamble that assesses the utility of
that other health state. In our studies, the severe reference state was substituted for death, in
order to avoid using death in a gamble that involved a chronically ill patient’s own health state.
Including death could upset them. Moreover, in the period covered by our studies, death was
unlikely to be a relevant outcome in the rheumatic disease patient groups we studied. When the
severe reference state is used as the worst outcome of the gamble (as in standard gamble
question 1 and 2) the utility for the health state being valued can be calculated using the same
equation as above, where U, is the utility of the severe reference state, a utility which is
measured in basic reference gamble 3. In standard gamble question 4a, U, is the utility of the
patient’s own health state at baseline, which was measured during the baseline-interview. In
standard gamble 4b, U, is the utility of the patient’s own health state at followup, which is
being measured in the followup interview.

In general, when the severe reference state was considered worse than death, a utility of 0 was
assigned to that state in order to avoid using negative utilities. When indifference is reached in
standard gamble question 6, the magnitude of the negative utility is calculated as -p/(1-p),
where p is again the indifference probability.'® Although calculated, these negative utilities were
not used in the chained gambles.

To facilitate the patients’ understanding of the standard gamble questions a probability wheel
was used as a wisual aid." This is an adjustable disk with two different colored sectors that
reflect the probabilities of getting the two outcomes of the gamble. The outcomes of the gamble
are described on cards that have the same color as the sectors. The size of the seclors is
changed according to the change in probability.

Statistical Analysis

Results will be presented using means and associated standard errors. However, since the
negative utilities of the severe reference state elicited in standard gamble question 6 included a
number of extremely negative values we present the 5% trimmed mean and the 5% trimmed
standard deviation for these results. This means that the upper and lower 5% of all observations
were excluded when calculating the mean and standard deviation, thus removing the influence
of the outlier values that caused the distribution of negative utilities to be heavily skewed to the
left.”” Within-patient analyses by means of paired t-tests were performed 1) to compare rating
scale with standard gamble scores, 2} to compare chained gambles with the basic reference
gamble, and 3) to test for differences between reference state scores over time. Pearson product
moment correlations are reported as measures of association between rating scale and standard
gamble scores. A logistic regression analysis was performed to test for differences between
patierts who did and those who did not gave inconsistent responses. Intraclass correlation
coefficients were calculated to examine test-retest reliability.®® Reliability was further assessed
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in terms of the precision of an individual measurement. This precision, expressed as o, Is the
standard deviation of the measurement error also called the standard error of measurement.” It
is calculated as the square root of the mean square error (MSE) which is given by an analysis of
variance.” It can also be calculated as ¢ V(1-R), where ¢ is the standard deviation of all
measurements and R is the test-retest reliability coefficient.?”

1. Comparing Rating Scale and Standard Gamble Utilities

Although the standard gamble method is sometimes seen as the gold standard, the rating scale
method is far more frequently used, probably because it is less time consuming and easier to
apply. In our studies Pearson product moment correlations between rating scale and standard
gamble scores for various health states were found to range between 0.31 and 0.48 (p<0.001).
However, highly significant correlations can coexist with systematic differences between the
methods. As can be seen in table 2, the mean utilities of the patients’ own health states assessed
via the standard gamble method were significantly higher than the utilities assessed via the
rating scale method. This pattern, which was also found for the mild reference health state, is
consistent with earlier findings. "¢

Table 2. Mean (SE) rating scale and standard gamble values for the patient’s own health state

N Rating scale’ endpoints: Standard gamble outcomes:  p value™
perfect health - severe  perfect health - severe

Fibromyalgia
baseline 85 0.54 (0.020) 0.67 (0.028) 0.000
3 months 16 0.57 {0.023) 0.76 (0.023) 0.000
6 months 73 0.60 (0.022) 0.76 (0.025) 0.000
Ankylosing spondylitis
bascline 144 0.72 (0.013) 0.75 (0.018) 0.095
3 months 137 0.74 (0.012) 0.78 (0.016) 0.009
9 months 133 0.75 (0.013) 0.79 (0.015) 0.002

e

* Rating scale preferences were divided by 100 Paired t-test

In ankylosing spondylitis we found a difference of somewhat less than 5% between the
methods, and in fibromyalgia we found a difference of more than 10%. Such differences might
considerably affect the results of a cost-utility analysis and alter the conclusions drawn. Whether
this happens depends on the sensitivity of the decisions to the observed range of variation. Some
cost utility ratios may be very robust to the magnitude of the utility, whereas others may even
change as a result of only a very small change in utility. The variability of responses among
patients is somewhat greater for the standard gamble method than for the rating scale method.
Several phenomena might explain the differences between rating scale and standard gamble
preferences. Three of theny are discussed below.
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Response Spreading

The first is called "response spreading” on the rating scale. This means that patients tend 1o
distribute the health states over the entire scale, even if the true values were bunched at one
end."**. The mean baseline rating scale scores of 26.8, 54.1 and 72.6 assigned by the
fibromyalgia patients to the moderate reference health state, their own health state and the mild
reference health state respectively, may indicate a tendency to use the whole scale. In
ankylosing spondylitis these baseline scores were 36.7, 80.0 and 76.5. Utilities are cardinal
measures, reflecting not only the ramking of various health states relative to perfect health and
death, but also the magnitude of the difference befween these different health states.® If
response spreading occurs, then the rating scale gives an indication of ordinal rankings and the
intensity of the preferences, but it does not provide interval-scale utilities.

Risk Attitude

A second explanation for the significant difference between mean rating scale and mean
standard gamble scores may be the patients’ attitudes towards risk itself. Rating scale scores are
measured under certainty, and do not capture the respondent’s attitude towards risk. In contrast,
the standard gamble approach incorporates the respondent’s risk attitude, which may be risk
averse, risk meutral or risk seeking. If subjects are not risk neutral, differences can be expected
between rating scale and standard gamble wvalues. If they are risk averse their indifference
probability increases, thus increasing the utility of the health state being valued. Kahneman and
Tversky have shown that people generally acted as if they were risk averse when choices were
framed in terms of potential gains and as risk seeking when choices were framed in terms of
potential losses.®' According to their "prospect theory" in which an S-shaped value function is
assumed, the displeasure of a loss is generally greater than the pleasure associated with an
equivalent gain.® Although our gambles are mixed gambles with both a positive and negative
potential outcome, the patients in our studies might have focussed more on the negative
outcome of the gamble, i.e., the severe reference state. In that case the shape of the value
function might have contributed to risk-averse behavior. As a result of this behavior, the
standard gamble utilities would be biased upward compared to rating scale values.

Standard gamble utilities may also be biased upward because people tend to over-weight sure
outcomes relative to outcomes which are highly probable. This is called the certainty effect but
it is also referred to as the Allais paradox.'™' Kahneman and Tversky's “prospect theory"
assumes a decision weight function which over-weights small probabilities and under-weights
moderate and high probabilities. If, in our studies, moderate and high probabilities were under-
weighted, this might have contributed to the relative attractiveness of the sure outcome, even
when the probability of gaining perfect health was rather high. Over-weighting a small chance
of ending up in the severe reference state might have reinforced the attractiveness of the sure
outcome. Moreover, the fact that patients knew from experience that they had been able o
adapt to their illness before may have diminished both the severity of the health state being
valued and the relative value of the therapeutic pay-off from treatment gambles. ™

Cognitive and Emotional Factors

Other explanations for the difference between rating scale and standard gamble values are all
related to the previous explanations. Such explanations might include differences in cognitive
processes such as recalling and taking account of past events, life goals, family circumstances
and the selection of reference points against which consequences are evaluated.™

Cognitive factors play an important role in Loomes and Sugden’s alternative to expected utility
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theory, called "regret theory" ** According to that theory, the value a person assigns to a
health state does not only depend on that health state but also on how that health state compares
to the health state the person might have had if he or she had made a different choice. If what is
obtained is befter than what might have been, feelings of rejoice may increase the utility; if
what comes is worse than what might have been, regret may reduce the utility. In standard
gambles where patients are explicitly asked to make a choice, feelings of regret and rejoice may
be anticipated, whereas such feelings are absent in the choiceless rating scale valuation process,
Subjects may shy away from the gamble choice in the standard gamble because of regrai
aversion (regret may occur if they "lose” the gamble and end up with the worst outcome). By
means of experiments, Loomes and colleagues have shown that regret theory is able to explain
why observed preference reversals may have occurred.®

Finally, differences may arise in emotional reactions to past and future health states and events,
such as more intense emotional reactions to bad outcomes when they are presented in gambles
or more intense emotional reactions to probabilities of death if a family member or friend has
died recently. The likelihood of such "recall reactions” is lower for the rating scale than for the
more confrontational standard gamble method.

2. Reliability of the Rating Scale and the Standard Gamble

Test-retest reliability

The reproducibility of the rating scale and standard gamble methods has been scarcely reported
in the literature. O’Connor reported a Pearson product moment correlation of (.77 and 0.80 for
the one week test-retest reliability of the rating scale and the standard gamble,” while Torrance
reported product moment correlations of 0.49 and 0.53 for the one year test-retest reliability of
these methods.™ In our studies reproducibility was assessed by calculating 3 month intraclass
correlation coefficients (ICC) for the values assigned to the reference health states. The resulis
are given in table 3.

Table 3. Test-retest reliability: three months intraclass correlation coefficients

Raiing Scale Standard Gamble
Reference states Fibromyalgia Ank. Spondylitis Fibromyalgia Ank. Spondylitis
Mild 0.33 0.26 0.43 0.50
Moderate” 0.24 0.29 - -
Severe™ - - 0.70 0.65

the moderate reference health state was not valued by means of the standard gamble
* the severe reference health state was not valued by means of the rating scale

Although the reproducibility of the standard gamble is somewhat higher than that of the rating
scale, the ICCs of the scores assigned to the reference states are generally not very high. This
may point at difficulties in valuing abstract, hypothetical health states that have never been
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experienced. There are good reasons why it may be difficult to envision the well being
associated with a hypothetical health state. One is the inevitable gap between nmagination and
the actual experience of a health state. Individuals may overestimate or underestimate their
ability to accommodate or to cope with adversity. "

Although the reproducibility is not high, table 4 shows that - in spite of the occurrence of some
siight but statistically significant changes in the preferences for the mild reference state in
fibromyalgia and the severe reference state in ankylosing spondylitis - the mean scores are fairly
stable over time. This stability may point at the usefulness of aggregated scores for group
decision making.

Table 4.  Mean (SE) utilities of the reference health states

0 months 3 months 6/9 months” p value™ 0-3  povalue” 3-6/9
Fibromvalgia
rating scale
maoderate 27.3 (1.55) 26.1 (1.68) 30.4 (1.54) 0.382 0.388
mild 72.6 (1.54) 79.7 (1.26) 76.8 (1.28) 0.000 0.035
standard gamble
mild 0.83 {0.02) 0.85 (0.02) (.85 (0.02) 0.366 0.851
severe 0.42 (0.04) 0.35 (0.04) 0.31 (0.04y 0.083 0.095
Ankylosing Spondylitis
rating scale
moderate 36.7 (1.14) 39.0 (1.28) 39.1 (1.37) D.116 0.909
mild 76.5 (0.83) 77.3 (0.70) 77.5 (0.90) 0.346 0.888
standard gamble
mild 0.84 (0.02) 0.85 (0.01) 0.86 (0.01) 0.777 0.453
severe 0.33 (0.03) 0.31 (0.03) 0.39 (0.03) 0.449 0.014

The second followup measvrement was scheduled at 6 months in fibromyalgia and at 9 months in ankylosing
spondylitis.
" paired L-test

The observed slight changes in reported preferences may result from real changes in the
patients’ health states. However, in fibromyalgia no significant changes in patients’ health states
were found on a variety of clinical and quality of life outcome measures.” Moreover, there is
some evidence to support the hypothesis that patients’ valuations of states of health are not
influenced by their actual health state.® For example, ankylosing spondylitis patients’ health
improved as measured on a number of outcomes, including a global assessment scale, but their
valuations of the reference states remained relatively stable.

A patient’s true preference may change over 3 months and the preference at one time may not
be representative of the patient’s long-term preference.” This hypothesis is supported by the
higher reliabilities that were found when the first 15 fibromyalgia patients from the control (no
imervention) group to report for the 6 months followup were asked to return for a 4 week test-
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retest reliability assessment.™ In this assessment, rating scale ICCs of 0.56 and 0.67 were found
for the patient’s own health state and the mild reference siate respectively. The ICC of the
standard gamble utilities was 0.66 for the patient’s own health state, 0.74 for the mild and 0.94
for the severe reference state. The generally higher ICCs for the severe reference siate are
partly due to the fact that pegafive utilities for the severe reference state were recoded to zero.

Standard error of measurement

Another way of looking at the reliability of our wutility measurements is by looking at the
measurement  error.'>*®**  Fach single patient’s preference measurement comntains some
measurement error, which causes part of the variance among the scores. The standard error of
measurement, which is the standard deviation of the measurement error, was calculated o be
0.13 for the standard gamble (scale from 0-1) in fibromyalgia and 0.11 for the standard gamble
in ankylosing spondylitis. For the rating scale method (scale from 0-100), the standard deviation
of the measurement error was 10 in fibromyalgia and 8 in ankylosing spondylitis. These figures
suggest that both methods contain considerable measurement error, implying relative instability
of an individual patient’s preferences. This supports the notion that utilities may be less useful
for individual decision-making than for group decision-making, as was indicated by the relative
stability of preferences over time shown in table 4.

3. Internal consistency of the standard gamble

Basic reference gambles versus chained gambles

According to the axioms of expected utility theory, the outcomes of the gamble should not
influence a patient’s utility for a particular health state. The patients are supposed to adjust their
indifference probability to allow for alterations in the gamble ouicomes. At 9 months followup
80 consecutive ankylosing spondylitis patients were asked to value their own health state both in
comparison to perfect health and death and in comparison to perfect health and the severe
reference state. The Jatier was the first of a chained pair of gambles. According to expected
utility theory, there should be no difference in uvtilities elicited by a basic reference gamble or a
chained gamble, However, the mean utility value of (.83 in case of the basic reference gamble
was statistically significantly lower than the mean utility of 0.87 when the severe reference state
was used as a gamble outcome in a chained pair of gambles (paired t-test; p=0.018). This is in
accordance with earlier findings.'®*' A majority of the patienis (75%) assigned lower utilities in
the basic reference gamble than in the chained gambles. Table 5 gives an example of this
phenomenon for one patient.
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Table 5. Dafference between a chained and a basis reference gamble

§G question Health state being valued Gamble outcomes” P S

7 (chained) oW perfect health (1) 0.75 0.89
severe ref. state (0.35)

5 {basic) OWR perfect health (1) 0.85 0.85

death ()

Utilities for outcomes in parentheses ™ Indifference probability for gamble
" Utility for a patient’s own health state

The fact that the chained gambles resulted in higher utilities than the basic reference gambic
does not imply that patients took a smaller risk when death was replaced by the severe reference
state. On the contrary, generally, patients took a greater risk in the gamble where the severe
reference state was the worst outcome than in the gamble where death was the worst oulcome.
The eventually higher wtilities in the chained gamble resulted from a combination of relatively
small differences between the indifference points in the chained and basic reference gamble and
the relatively high utilities assigned to the severe reference state (see example in table 5). This
finding is in contrast to Llewellyn-Thomas et al. who found that raters were prepared to take a
greater risk in gambles when death was the worst outcome.'® This difference may be explained
by the fact that Llewellyn-Thomas et al. elicited utilities from cancer patients, to whom death
usually is a real risk, whereas death to fibromyalgia or ankylosing spondylitis patients is not or
only a remote issue.

Since the standard gamble method seems to be susceptible to the characteristics of the worst
outcorne of the gamble, Hellinger and Llewellyn-Thomas conclude that this method is internaliy
inconsistent.'™'® However, when a change of focus or a change of reference point occurs as a
result of a change in gamble outcomes, the preference shifts are not necessarily illogical.

Inconsistent Responses

Respondents are expected to provide preferences that are consistent with the natural underlying
order of our health state descriptions. In other words, dominance violations should not oceur.
For the standard gamble as applied in our studies, dominance implies that when a patient’s own
health state is compared to the mild reference state and all 6 dimensions indicate a better
(worse} or equal functional level, the utility the patient assigns to his own health state should be
higher (lower) or equal to the utility of the mild reference state. However, 7 fibromyalgia
patients - each only once - did not provide preferences in accordance with this expectation. In
ankvlosing spondylitis dominance was violated by 17 patients on the standard gamble. On the
total number of questions this number of dominance violations is rather low. Moreover, in 17 of
the 24 (71%) inconsistent answers, the difference between the utilities of the two compared
health states was smaller than the standard deviation of the measurement error reported in the
previous section. Thus, most of the inconsistent responses fell within the bounds of the
measurement error of 0.13 in fibromyalgia and 0.11 in ankylosing spondylitis.

In our studies every patient preferred his or her baseline health state to the severe reference
state. Therefore, the valuation of a patient’s followup health state in a gamble with perfect
health and the severe reference state should result in a higher or equal indifference probability
than the valuation of the same health state in a gamble with perfect health and the patient’s
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baseline health state. When every followup measurement was checked, we found that 6 (9%}
fibromyalgia patients and 6 (4%) ankylosing spondylitis patients violated this rule once. ki
would also be expected that, if death is regarded as worse (better) than or equal to the severe
reference state, the indifference probability of the patient’s own health state when compared iy
perfect health and death should be higher (lower) than or equal to its indifference probability
when compared to perfect health and the severe reference state. This was checked for the 80
ankylosing spondylitis patients who were asked the additional fifth standard gamble gquestion.
Twelve of them (15%) gave an inconsistent response. Again the majority (18) of these 14
inconsistent responses fell within the bounds of the measurement error.

Overall, about 21% of all patients gave an inconsistent response. By means of a logistic
regression, we enquired whether the patients who gave inconsistent responses were somehow
different from the patients who did not. In ankylosing spondylitis we found that, when
controlling for the influence of all other variables, males were more likely to give an
inconsistent response than females. Otherwise, no differences with respect to age, duration of
illness, education and marital status was found. We have no explanation for this gender relaied
difference. Perhaps it is due to chance.

The inconsistencies described above are perhaps due to the fact that the health state descriptions
cover too many dimensions for some people to include every dimension in their overall
valuation. Concentration on just one or two dimensions that are considered important can lead
to inconsistent responses. Some patients assigned higher preferences to their own followup
health state when their baseline health state was used as the worst outcome of the gamble than
when the severe reference state was used. This may be more an indication of appreciation for
even a small improvement than of a change in preference.

Extreme Risk Averse Behavior: assigning a utility of 0.95 to each health state

Eight out of 85 (9%) fibromyalgia patients reached the same indifference probability of 0.95 for
all health states being valued in the first 3 standard gamble questions on at least one of ithe
measurement times. Eleven out of 144 (8%) ankylosing spondylitis patients assigned a value of
0.95 to all 3 health states at least once. One fibromyalgia patient and one ankylosing spondylitis
patient did this consistently at baseline and each followup measurement. When controlling for
other patient characteristics, fibromyalgia patients in which this phenomenon was found tended
to be somewhat older than the patients in which this was not found. However this difference
was not statistically significant (logistic regression;, Wald statistic=2.975; p=0.08).

Apparently these patients were never willing to take a larger than 10% risk of getting the worst
outcome, irrespective of the severity of illness in the health state being valued. This behavior
can be explained by a general aversion to gambling.” Such a reluctance to comply with the
standard gamble questions reflects either reluctance to face the reality of the decision problem,
reluctance to bear decision-making responsibility or inability to grasp hypothetical,
unrepresentative experiments presented in a necessarily simple and abstract way. It may have
been too difficult for these patients to imagine well being associated with a hypothetical health
state or they may have underestimated their ability to cope with the severe reference state.

The difference between the individual and the group perspective also sheds some light on this
phenomenon.* Risk might seem higher from an individual perspective than from an aggregate,
group perspective. A single patient will either become perfectly healthy or severely ill {or die in
case of standard gamble question 3), and will never receive the average burden or average
benefit. Therefore the expected utility may seem very abstract to a single patient in the 1-game
setting, but not in the 100 game setting.®
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Finally, the probability steps of 10%, from 100/0 to 90/10 etc., may have been too large.
Changes of 5% (100/0, 95/5, 90/10 etc.) or even 1% (100/0, 99/1, 98/2 etc.} could have
produced a difference in wutilities between the different health states. However, findings by
Kahneman and Tversky suggest that probabilities of less than 0.1 and greater than 0.9 are
difficult for people to handle.?

4. A Health State worse than Death

In standard gamble question 3 the severe reference health state is valued against perfect health
and death. Some 41 of the 85 fibromyalgia patients (48%) and 78 of 144 (54%) ankylosing
spondylitis patients indicated at least once that the severe reference state was worse than death.
This means that they were prepared to accept a 100% risk of dying to avoid this state. Eighteen
fibromyalgia patients and 20 ankylosing spondylitis patients preferred death to the severe
reference state at all 3 measurements. When asked explicitly, all these patients confirmed that
they would rather die than live in the severe reference state.

As mentioned before, when patients indicated that the severe reference state was worse than
death, a utility of zero was assigned to this state. To actually measure the magnitude of a
negative utility, Torrance has suggested a slight modification of the usual standard gamble
question.” In this modified question, patients are offered a choice between a sure death or a
gamble with chance p of perfect health and chance 1-p of living irreversibly in the severe
reference state. This question is presented by asking patients to imagine that they suffer a
rapidly progressing terminal disease which - if left unatiended - will lead to death. However, if
treated there is a chance of gaining perfect health or of becoming like the severe reference
health state for the remainder of their life. The utility of the severe reference state is calculated,
from the indifference probability, as -p/(1-p).

At the 3 and 9 months followups all the ankylosing spondylitis patients who indicated that the
severe reference stafe seemed worse than death (51 at 3 months and 36 at 9 months) were asked
this standard gamble question. At 3 months Tollowup, the 5% trimmed mean utility of the
severe reference state was -0.16 with a 5% trimmed standard deviation of 0.19; at 9 months
followup the 5% trimmed mean utility of the severe reference state was -0.18 with a 5%
rimmed standard deviation of 0.34. The mean and standard deviation were trimumed 5%
because the distribution of the answers to standard gamble guestion 3 is heavily skewed to the
left. The standard gamble to assess the magnitude of a negative utility can result in utilities
smaller than -1, thus causing the upper end of the utility scale (from O to 1) to be shorter than
the lower end of the scale (from 0 to -19 or less, depending on the size of the probability
increments in the measurement instrument). At 3 months followup 1 patient assigned a utility of
-3.00 and at 9 months followup 3 patients assigned a utility lower than -1 (-1.86, -3.00 and -
19.00) to the severe reference state.

The finding that for so many patients death was not the worst imaginable outcome has led some
authors to conclude that death is not the logical zero point for a utility scale.* Although we
certainly recognise the existence of health states valued worse than death, the allowance of
negative utilities is problematic. Furthermore, the descriptive validity of negative utilities may
be guestioned because probably few people would act in accordance with their statement that
they would be better off dead. The negative utility for a severe state of illness can change into a
positive one when actually experiencing that state. Moreover, the occurrence of utilities below -
1 is problematic too. Based on the large number of negative utilities for the severe reference
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state used as the anchor point in our gambles and the observed magnitude of these utilities
(some of which were much lower than -1), we conclude that, for the present, it is more
convenient to use death as the anchor point in the gambles. Moreover, this increases the
comparability of utilities measured in different patient groups and in different studies.

CONCLUSIONS AND DISCUSSION

Table 6 provides an overview of the most important findings, possible explanations amd
preliminary implications reporied in the previous sections.

In the introduction of this article 2 different approaches to utility measurement in clinical trial
settings were distinguished. One can either use prepackaged systems (e.g. the Quality of
Wellbeing scale, Rosser's Disability Distress scale or the recently developed EuroQol®) o
directly elicit preferences from patients, When using prepackaged systems one needs to acquaint
oneself with the method on which the underlying utilities were based. As has been reporied
before and reconfirmed in our studies, standard gamble preference scores for a particular healih
state are significantly higher than rating scale preference scores for that same health state.
Hence, since the Quality of Wellbeing scale, the EuroQol and Rosser’s Disability Distress scale
are based on rating scales, these prepackaged instruments would be expected to produce lower
scores than the McMaster Health Utility Index which is based on the standard gamble. When
measuring preferences directly one again has the choice between preference rankings or choice-
based methods. Moreover, if one decides to use the standard gamble one can also choose
between various ways of taking the measurements: between basic reference gambles or chained
gambles and between absolute or relative change questions. It was found in our studies thai
these different versions of the same method resulted in statistically significant utility differences.
Chained gambles resulted in higher utilities than the basic reference gamble and absolute
changes in utilities were smaller than relative changes measured directly in comparison to the
baseline health state.
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Table 6. Summary table.

Most important findings Possible explanations Iraplications

1. Comparing RS and SG utilities”

- 8G utlities significantly higher than - response spreading on the RS - prepackaged utility measure-
RS utilities. ~ risk attitude incorporated in the 8G ment insiruments based on the
- cognitive and emotional factors (eg. SG are bound to produce hig-
regret theory) her utilities

- costs per QALY will be sensi-
tive to the method of utility
measurement used

2. Reliability of RS and 8G™

- The ICC’s of the reference health - instability of intra-individual valuati- - limited wse of wilities for
states were higher for the G than for ons due to difficulties in valuing individual decision making in
the RS, but low for both methods. hypothetical states, but stability of clinical decision analysis

- Mean scores of both methods were mean values at the group level - maore confidence in the use of
rather stable. - substantial measurement error inhe- utilities for program evaluation

- The standard error of measurement rent w0 utility measurement - need to undertake repeated
was about 0.12 for the SG (0-1 scale) - precision decreases as choice is intro- MEASUrements
and about 9 for the RS (0-100 scale). duced

3. Internal consistency of the standard
gamble

- Chained gambles resulted in higher - outcomes of the gamble influence an - costs per QALY depend on the
utilities than basic reference gambles. individual patient’s utility for a parti- outcomes used in the 8G

- About 21% of all patients gave at least cular health state - repeated measurements may
i inconsistent response. - inconsistent responses are to a large reduce Inconsistency

- About 70% of the inconsistent respon- extend due 10 measurement error - 8G not suited for everyone
ses fell within the bounds of the stand- - general aversion to gambling
ard error of measurement. - inability to understand hypothetical,

- Almest 10% of all patients assigned a abstract questions
utifity of 0.95 to three very different -~ risk may seem higher from an indivi-
health states; they were not willing to dual than from a group perspective
take any risk. - probability increments of 10% arc too

large

- difficulty of SG method

- health state descriptions cover o
many dimensions

4. A health state worse than death

- About 50% of the patients valued the - recognition of the existence of health - an appropriate way 1o incorpo-
severe reference state used in the states worse than death rate negative uiilities is needed
chained gamble as worse than death - low validity of the response - searching for aliernative ways
on at least 1 oceasion. o calculate negative utilities

- Negative wtitities smaller than -J - for the time being, negative
oecurred. wiilities may be avoided for

practical reasons

‘RS = Raiing Scale: 8G = Swndard Gamble ["ICC= Intraclass Correlation Coefficient
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Utilities are proposed as a decision aid in 2 different comtexts: 1) where choices have 1o be
made between alternative therapies for the same individual,® and 2) where choices have o be
made between alternative ways of allocating limited resources among different health care
activities serving the same or different patient groups.* There is cause for misgivings regarding
the use of utilities for clinical decision analysis in the first context. For example, a number of
inconsistencies were found in the responses of single patients to different standard gamble
questions. It is likely that these reflect the underlying measurement error in taking a single
preference measure, Qur study indicates that the standard deviation of the measurement error
ranged from 0.11 to 0.13 for the standard gamble and from 8 to 10 for the rating scale.
Overall, more than 70% of the inconsistent responses fell within the bounds of the measurement
error. The relatively poor stability of measurements from an individual patient limits the use of
utilities based on a single measurement only for individual decision-making. This increases the
need to undertake the measurements repeatedly to average out the measurement noise within the
individual.

Even though the 3 months test-retest reliability was not very high, the relative stability of the
mean ulilities over time on the group level gives some confidence in the use of utilities for
program evaluation in cost-utility analysis. However, since generally only a single estimate of
utility is used in cost-utility analysis, this analysis may be very sensitive to the method used e
elicit utilities. Recently Hornberger has shown that the effect of different methods on the final
cost-utility may be considerable.® It is as yet premature to suggest a preferred method of utility
measurement. Neither the rating scale nor the standard gamble method seems superior. As to
the rating scale, there remain fundamental doubts about the interval properties of the scale.”
Moreover, the repeatability of this method was found to be lower than that of the standard
gamble. As to the standard gamble, it wouid be interesting to determine to what extent the
observed difference between basic reference gambles and chained gambles influences the final
results of cost-utility analysis.

Many of the inconsistencies and responses that seem to violate expected utility theory which we
found may be associated with the description of the severe reference state used as the worst
outcome in the first and as the certain outcome in the second of a chained pair of standard
gambles. The health state of a severely ill person may be so hard to imagine that patients put all
their effort into understanding it, instead of paying attention to what is really being asked. This
possibility is supported by the fact that a number of patients changed their opinions as to
whether the severe state was better or worse than death. Overall about 50% of the patients
indicated at least once that the severe reference state was worse than death. When attempting to
measure how much worse than death, a small number of highly negative utilities occurred that
greatly influenced the mean utility. These findings and the difficulties of handling extreme
negative utilities may argue in favor of using death as the worst outcome of the gamble. Death
may be a more imaginable zero point to anchor the scale.

As preference scores elicited by the standard gamble seem to be susceptible to the way
questions are presenied and the endpoints used, doubts may be raised about the validity of
expected utility theory. However, since there is no evidence that less formal procedures to guide
individual therapy decisions and resource allocation decisions are any less susceptible to the
effects of different methods of presentation and various biases, it is not appropriate to reject
utilities as useful outcome measures. Moreover, as Torrance and Feeny point out, expected
utility theory may be regarded as normative as opposed to behavioral.® This theory describes
how an individual should behave if he or she wished to act rationally in order to maximize the
expected utility. It does not describe how an individual actually makes a decision under
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uncertainty. Perhaps patients would have made more rational responses if they had been better
informed about the meaning of their responses and the consequences of their choices. Further-
more, many of the observed inconsistencies or preferences that do not seem to fit expected
utility theory are not necessarily illogical. Some of the alternatives to expected utility theory,
such as prospect theory and regret theory, may help to explain several of the seemingly
inconsistent answers from a more behavioral perspective. The challenge is (o explore the
potential contribution of such theories to utility measurements in health care decision settings.
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PROBLEM ELICITATION TO ASSESS PATIENT
PRIORITIES IN ANKYLOSING SPONDYLITIS AND
FIBROMYALGIA.

ABSTRACT

Objective. To elicit patient priorities as outcome measures in ankylosing spondylitis (ASY and
fibromyalgia (FMS); to relate these measures to other outcomes; to assess construct validity and
sensitivity to change of the problem elicitation technique (PET) questionnaire.

Methods. 134 Patients with AS were randomly allocated to weekly sessions of group physical
therapy or daily exercises at home, whereas 73 patients with FMS were randomized into one of
three groups (low-impact fitness, biofeedback, controls). The PET questionnaire was applied by
trained interviewers at baseline and at each 6 (FMS) and 9 (AS) months’ followup. A PET
score was calculated at each assessment. Construct validity of the PET was assessed by
correlation and multiple regression of baseline values with other disease outcomes (pain,
stiffness, patient’s global assessment, Sickness Impact Profile (SIP), Health Assessment
Questionnaire (HAQ), Arthritis Impact Measurement Scale (AIMS), patient-utilities). Sensitivity
to change of PET was assessed against changes in these outcomes and by comparing the
efficiency of the PET with other ouicomes,

Results. Patients with FMS identified more problems {mean 6.8) than patients with AS {mean
4.4). Moreover, more often AS than FMS patients could not identify any problem at baseline
{10% compared to 1%}. The PET score improved from 14.9 to 11.3 (p=0.0001) in AS patienis
but did not change from 21.8 1o 21.1 (p=0.24) in FMS patients. Construct validity testing of
the PET score showed statistically significant (p<0.05) correlations with AIMS, wtilities, SIP,
HAG, pain, stiffness, and patient’s global health in both AS and FMS patients (r's varying from
0.22 to 0.66). By multiple regression pain explained 29% of the variance in PET scores among
patients with AS. In FMS patient’s global assessment accounted for 39% of total variance of
PET scores, whereas pain explained another 15%. Changes in PET scores correlated
significantly (p<0.03) with changes in AIMS, utilities, pain, stiffness, and patient’s global
health in both AS and FMS (r's varying from 0.22 ro 0.51). Some 6% of the variance in
changes in PET scores was explained by changes in pain in AS patients and for 35% by
changes in pain and subjective health in FMS patients. Assessment of sensitivity to change
revealed that efficiency of the PET score was 0.6 in AS patients and 0.09 in FMS patients.
Compared to other outcomes this was reasonable in AS patients but low in FMS patients.
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Conclusion. Obtaining patient priorities was generally feasible. In both AS and FMS patients
construct validity of the PET questionnaire was satisfactory. The PET was much more sensitive
1o change in AS patients than in FMS patients.

INTRODUCTION

In rheumatology interest is growing in measuring patient’s preferences', because these measures
may be more responsive to relevant improvement than traditional questionnaires.? The Problem
Elicitation Technique (PET), a preference questionnaire dealing with disabilities, evolved from
the McMaster Toronto Arthritis Rheumatism (MACTAR) patient preference disability
questionnaire."* PET and MACTAR were developed as outcome measures to evaluate treatment
effects in patients with rheumatoid arthritis. Small but clinically important changes in function
may be detected by the PET or MACTAR because these instruments focus on activities that are
limited by the disease and are considered important by the patient.> The use of patient focussed
responsive instruments may reduce the sample size needed in clinical trials.’

In patients with ankylosing spondylitis (AS) or fibromyalgia (FMS) we were able to elicit
patient preferences by the PET questionnaire.®™* In this chapter we concentrate on construct
validity and discriminant validity (or sensitivity to change) of the PET relative to improvements
in other outcomes.

PATIENTS AND METHODS

Study groups

The PET questionnaire was applied in 2 clinical trials.>* In the first study 144 patients with AS
(modified New York criteria)® were randomized to daily exercises at home (n=75) or weekly
sessions of physical therapy in groups in addition to daily home exercises (n=69) (3 hours
physical training, sports and hydrotherapy at each weekly session). Ten patienis dropped out
during the 9 month followup [9 (12%) in the "at home" group and 1 (1%) from the group
physical therapy (exact 2 tailed p value of 0.018)]. Reasons for dropping out were: moved (1),
pregnant (1), spinal surgery (1), cardiac or lung disease (2), inability to exercise (4), too busy
{1). The baseline characteristics of those who dropped out did not differ significantly (p>>0.05)
from the other patients, whereas patients who received group physical therapy did not differ at
baseline from patients who exercised at home.’

In the second study, 85 patients with FMS (female sex, age 18-60 years, ACR criteria®) were
randomized to either low-impact fitness training (n=35) (supervised aerobic and siretching
exercises for 60 minutes, twice weekly, during 6 months), biofeedback (n=31) (20 minutes
supervised relaxation training twice a week, during 2 months), or controls (n=19).*" The PET
questionnaire could not be applied at baseline to 3 patients with FMS. Eleven patients dropped
out during the 6 month followup: 5 in the fitness group; 5 in the biofeedback group:; 1 from the
control group. Their baseline characteristics did not differ significantly (p>0.05) from the other
patients {data not shown), whereas the baseline characteristics among the 3 groups did not differ
except for age. Patients in the fitness group were on average older than the controls (44.9 years
compared to 40.1 years) (p=0.05).

In patients with AS or FMS the mean (SD) age was 43 (10} and 44 (8) years with a mean (SD)
duration of disease of 7 (7) and 12 (10) years respectively. In the AS study 21% of the patients
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were fernales. In the FMS study 100% of the patients were female.

The PET guestionnaire

The PET questionnaire® was translated into Dutch by a qualified native translator and pre-tested
in a small sample of volunteers. However, we did not apply the full set of guidelines to
preserve equivalence in cross-cultural adaptation of health related quality of life measures as
recommended in a recent paper.” The PET questionnaire was administered in a standardized
way by trained interviewers at baseline and at each 6 (FMS) and 9 (AS) months followup. The
PET questionnaire will be explained in 4 steps: identifying problems, impact of problems,
summmarizing problems into a PET score, and assessing patient’s health as his (her) subjective
health score.

& [dentifying problems.

At baseline patients are asked to consider daily routine problems they have been experiencing
during the last week as a result of their disease. Then they are asked to identify those problems
that are most important to them and that they would like to see improved. Once the patient has
finished identifying problems spontaneously, the interviewer read a series of “probes’ to assist
the patient. These probes are open-ended questions covering 9 broad areas of function: self-
care, mobility, role activities, leisure activities, communication, social interaction, sleep and
rest, emotional health, and appearance. Patients are allowed to identify up to 15 problems.

® Impact from patient’s point of view.

For each problem the patient was asked to fill out a form that shows 4 Likert scales (Figure 1).
For problems related to the areas of self-care, mobility, role activities, leisure activities,
communication and social interaction the level of difficulty on the first scale is marked, with
0’ equal to ‘without any difficulty’ and *7” equal to ’unable to do’. For problems related to
sleep and rest and emotional health the degree of severity is marked on the second scale, with
(0 equal to *none’ and *7’ equal to "severe’. For problems related to appearance the frequency
is marked on the third scale with '0’ equal to ‘never’ and "7 equal to 'always’. For each
problem the importance is also scored on the fourth scale with "0’ equal to “least important’
and 7" equal to "most important’ (Figure 1). Once the patient has completed this form for each
problem he or she was asked to reconsider the order of importance of all problems with respect
to each other. Patients are allowed to change scores if so wished.

® Summarizing as a PET score,

A PET score was calculated by multiplying the difficulty (or severity or frequency) score by the
importance score. Next these results were summed up for all problems and divided by the
number of problems for each patient. Therefore, the maximum score is 49 and the minimal
score is zero. A higher PET score indicates a higher degree of perceived disability. In our study
the number of problems was kept constant at followup visits.
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¢ Subjective health score.

Patients were asked to consider their overall health over the last week and indicate this on a
sumerical rating scale (1-10) with “worst possible health’ (1) at the left end and ’perfect healiiy’
(10) at the right end of the scale.

PET-PROBLEM RECORD FORM

paTeoF wreRviEws | | ] | PATIENT NUMBER

DD MM Y

DATE OF INTERVIEW2 | | | | pATIENT INITIALS | | ] |

DD MM YY
PROBLENM
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Figure 1. PET-problem record form

At followup for each problem patients were asked to complete the same forms as they had
completed at baseline. Therefore, patients noticed their previous scores for each problem
regarding difficulty, severity, frequency, importance and also their previous subjective health
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Other outcome measures

In both studies the following measures were applied: the Sickness Impact Profile (SIP)'; the
Dutch  Arthritis Impact Measurement Scale (Dutch-AIMS)"; the Health Assessment
Questionnaire (HAQ-S in AS and mHAQ in FMS)'>"; pain (on a 100 mm visual analogue scale
(VAS) with 0 equal to "no pain’ and 100 equal to 'most severe pain imaginable’); stiffness
(indicated by patients with AS on a 100 mm horizontal VAS with 0 equal to ’no stiffness’ and
100 equal to *worst stiffness I can imagine’; patients with FMS reported duration of stiffness int
minutes). In addition, the Maastricht Utility Measurement Questionnaire (MUMQ) to assess
patient’s utilities was applied to all patients with FMS.” In the AS study the results of the utility
measurement were confined to the 59 patients with AS, to whom the MUMQ was applied by
the same interviewer at baseline and after 9 months’ followup.™

In ankylosing spondylitis we assessed also the functional and the articular index?; enthesis
index'®; chest expansion, cervical rotation, thoracolumbar flexion and extension'”; and physical
fitness.” At baseline physicians assessed the activity of the disease on a 5 point scale with 1
equal to 'low disease activity’ and 5 equal to ‘high disease activity’. Assessment of
improvement (or deterioration) was assessed by asking the patient to describe his or her
perceived change in general functioning on a 10 cm horizontal VAS

(-5 = maximum worsening, 0 = no change, +5 = maximum improvement).

In addition, in fibromyalgia patients we elicited global health during the last week on a 0-10
numerical rating scale (NRS) with 0 equal to "very bad’ and 10 equal to "very good health’.

Statistics and analysis

The findings of the PET questionnaire were surmmarized by mean and standard deviation (SDj).
For both the AS and FMS study baseline differences between intervention groups regarding
number of problems, PET scores and subjective health scores were analyzed by unpaired
student’s t-test, At followup groups were compared for median improvement (or change) scores
by Kruskal Wallis test. Within each intervention group changes were assessed by Wilcoxon
signed rank test.

Construct validity'® of PET was tested by the Spearman rank correlation coefficients between
baseline PET values, and baseline scores for SIP, AIMS, HAQ, pain, stiffness, MUMQ,
subjective health score, and the other measures for AS or FMS. Improvements in PET score
were supposed to be associated with improvements in these variables. Therefore, p values were
tested unilaterally (1-sidedly) at an o« level of 0.05. Multiple regression analysis (forward
selection) was performed with these measures and subjective health score, age and disease
duration as independent variables and PET score as dependent variable. Independent variablies
with skewed distributions were analyzed as In(var-+1), the natural logarithm of one plus the
variable.'"™ The statistical analyses were performed with the SAS computer program 2! on an
Olivetti M290S personal computer.

Discriminant validity (semsitivity to change)'® was tested wunilaterally by Spearman rank
correlation coefficients between the changes (followup minus baseline) in PET scores and the
changes (followup minus baseling) in other outcome measures and also by multiple regression
analysis (forward selection) with changes in PET score as dependent variable and the trial
intervention, changes in subjective health score and other health status outcome measures as
independent variables. Both dependent and independent variables in the multiple regression
analysis were transformed by In{var+constant), the natural logarithm of a constant just below
the minimum of (change in) the variable plus (change in) the variable.

Sensitivity to change was also assessed by calculation of the efficiency (E)(the mean change of
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the measure divided by the standard deviation of change) as suggesied elsewhere.”

RESULTS

For both patients with AS or FMS the duration of the interview was about 15 to 20 minutes at
baseline, whereas at followup it was about 5 to 10 minutes. No interviews were broken off.
Number of problems

The number of problems was a mean of 4.4 (8D, 2.5) for patients with AS and 6.8 (8D, 2.5)
for patients with FMS. Interestingly, 15 (10%) patients with AS and 1 (1%) patient with FMS
could not identify any problem. Of the 129 patients with AS who indicated problems, 34 (26%)
mentioned more than 5 problems compared with 56 (68 %) of the 81 patients with FMS. Table 1
shows the categories of these problems.

At baseline the mean (SD) PET score and mean (SD) subjective health score were 14.9 (8.3)
and 7.1 (1.6) respectively for all patients with AS, and 21.8 (7.6) and 6.1 (1.5) for all patients
with FMS.

Table 1. PET questionnaire: 9 categories of problems

AS FMS
Number of patients 129 81
Self-care 6% 4%
Mobility 47% 28%
Role activities 3% 16%
Leisure activities 6% 8%
Communication 2% 3%
Social interaction 1% 1%
Sleep and rest 1% 16%
Emotional health 20% 22%
Appearance 4% 2%

Changes in PET scores at followup

and mean subjective health scores did not differ between the intervention groups (data not
shown).

@ Ankvlosing Spondylitis patients

The PET score improved significantly from a mean (SD) of 14.9 (8.3) at baseline to 11.3 (8.4)
at 9 months followup [improvement:-3.6 (6.0); Wilcoxon signed rank test: p=0.0001]. The
subjective health score improved slightly but statistically significant from a mean (SD) of 7.1
(1.6) to 7.3 (1.5) [change: 0.2 (1.2); Wilcoxon signed rank test: p=0.04]. The mean (SD)
improvement in PET score was -3.9 (5.2) for the group physical therapy and -3.1 (6.7) for the
“at home" group. The mean (SD) improvement in subjective health score was 0.4 (1.1) for the
group physical therapy and 0.05 (1.3) for the "at home" group. These improvements did not
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differ significantly between both AS imtervention groups (Mann-Whitney test: p=0.16 and
p=0.11 respectively).

® Fibromyalgia patients

The PET score was similar between 21.8 (7.6) at baseline to 21.1 (9.8) at 6 months followup
[change: -0.7 (7.4); Wilcoxon signed rank test: p=0.24]. The subjective health score
deteriorated slightly but statistically significant from a mean (SD) of 6.0 (1.6) to 5.7 (7.4)
Jchange -0.4 (1.4); Wilcoxon signed rank test: p=0.03]. The PET score improved with a mean
(SD) of -2.1 (6.8) in the fitness group, deteriorated in the biofeedback group and in the controls
with a mean (83D) of 0.2 (8.9) and 0.5 (5.7) respectively. The mean (SD) subjective health
score did not change in the fitness group [0.01 (1.2)], deteriorated in the biofeedback group and
in the controls [-0.7 (1.4) and -0.5 (1.7) respectively]. The changes in PET score and subjective
health score did not differ significantly across the 3 treatment groups (Kruskal Wallis test:
p=0.32 and p=0.24 respectively).

Construct validity of the PET questionnaire

@ Ankylosing spondylitis patients

PET scores correlated significantly with 7 scales of the AIMS, SIP, subjective health score,
rating scale and standard gamble utilities, HAQ-S, pain (VAS), stiffness, functional index,
physician’s assessment of disease activity (Table 2). It should be noted that the significance
level has not been adjusted for the number of comparisons made.

All statistical significant correlations occurred in "correct” directions, i.e., improvements in
PET scores were associated with improvements in other outcomes.
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Table 2. Spearman rank correlation coefficients between PET scores, and selected outcomes
for 119 patients with AS and 70 patients with FMS

ATMS scales:
obility
Physical activity
Dexterity

Social role
Bocial activities
Activities daily
living

Pain

Depression
HAnxiety

Health perception
Axthritis impact
or patient’s global
5IP

HAQ

Pain (VAS)
Stiffness

PET: Subjective
health score

Utilities®;
Rating scale
Standard gamble

Punctional index
Acrticular index
Emnthesis index
Chest expansion
Flexion/extension
Cervical rotation
Physical fitness
Physician assessed
disease activity
Patient assessed
improvement (VAS)
Patient’s global
health (NRS)

Ankylosing spondylitis
PET score
Baseline Change
0.002 0.12
0.22 0.29"
0.14 -0.01
0.24 0.07
-0.01 0.07
0.14 0.14
0.48™ 0.41™
0.48™ 0.12
0.49™ 0.07
0.41™ 0.03
-0.38™ -0.21
(.43 0.11
0.26" 0.11
0.447 0.27
0.44™ 0.19
-0.417 -0.36™
-0.36™ -0.28"
-0.22° 0.14
0.30° 0.34™
0.10 0.12
0.12 0.07
-0.07 -0.16
-0.13 -0.15
-0.07 -0.29"
-0.17 0.14
0.29° o
- -0.13

Fibromyalgia
PET score
Baseline

0.25°
0.40™
0.16
0.38™
0.14
0.29°

0.477
0.347™
0.32""
0.327
-0.27

0.39"™
0.38"
037"
0.23°

-0.47

-0.39™
-0.15

0527

Change

0.22°
0.26
0.05
0.18
-0.10
-0.07

0.36™
0.34™
0.24

0.10
-0.28°

0.11
0.14

0.23°
0.317

-0.517

-0.44™
-0.25°

-0.327

p<0.05  p<0.01

= p<0.005

# pased on 59 AS and 73 FMS patients
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In multiple regression analysis pain (29%), depression (11%) and arthritis impact scale (4%} of
the AIMS together with stiffness (3%) contributed significantly in explaining variance of PET
scores (Table 3).

Table 3.  Ankylosing spondylitis: forward selection regression analysis with
PET score as dependent variable and other baseline assessments as
independent variables

Step Variable entered Partial R® F p value

Dependent variable: PET score

i pain scale of AIMS 0.29 32.68 0.0001
2 depression scale of AIMS 0.11 14.10 0.0003
3 arthritis impact scale of AIMS 0.04 4.84 0.03
4 stiffness 0.03 4.11 0.04

PET score= -6.15(3.06)+[5.57(1.88)*pain] +[6.36(1.63)*depression]
-[2.17(0.99)*arthritis impact] +[2.78(1.09)*stiffness]
()} = standard error

& Fibromyalgia patients

PET scores correlated significantly with 9 scales of the AIMS, SIP, subjective health score,
rating scale utilities, mHAQ, pain (VAS), stiffness, and patient’s global health (NRS) (Table 2).
In multiple regression analysis patient’s global assessment (NRS) (39%), pain scale of AIMS
(15%), and stiffness (6%) contributed significantly in explaining variance of PET scores.
However, the latter occurred in an unexpected direction (Table 4). Together the 3 variables
accounted for 60% of total variance in PET scores (Table 4).

Table 4. Fibromyalgia: forward selection regression analysis with PET
score as dependent variable and other baseline assessments as
independent variables

Step Variable entered Partial R* F p value

Dependent variable: PET score

1 patient’s global asscssment (NRS) 0.39 2970 0.0001
2 pain scale of AIMS 0.15 14.04 0.0005
3 stiffness 0.06 6.43 0.02°

PET score = 23.04{5.58) +[2.80(0.59)*pain}-[0.29(0.06) *global]-[ 1.39(0.55)*stiffness]
{ ) = standard error  * unexpected direction
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Sensitivity to change of the PET questionnaire

& Ankylosing spondylitis patients

Changes in PET score correlated significantly with changes in 2 scales of the AIMS, and with
changes in subjective health score, rating scale utilities, pain (VAS), functional index and
cervical rotation (Table 2).

Multiple regression analysis with changes in PET scores as dependent variable and changes in
other outcomes, subjective health score and the intervention as independent variables showed
that 6% of total variance was explained by changes in pain scale of the AIMS (Table 5).

Table 5. Ankylosing spondylitis: forward selection regression analysis
with change in PET score as dependent variable and changes
in other assessments as independent variables

Step Variable entered Partial R* F p value
Dependent variable: Change in PET score

1 pain scale of AIMS 0.06 4.33 0.04

Change PET score=1.40(0.76) +[0.56(0.28)*pain scale)
{ ) = standard error

Calculation of efficiency of outcomes showed that physical fitness, thoracolumbar flexion and
extension, and patient assessed improvement were the most sensitive measures, with E > 0.7
{Table 6). Cervical rotation and PET score were less sensitive with 0.6 < E < 0.7. The
efficiency of chest expansion, functional index and enthesis index was less with E values
between 0.3 and 0.5, whereas all other outcomes were the least sensitive to change with E <
0.3 (Table 6).

® Fibromyalgia patients

Changes in PET score correlated significantly with changes in 6 scales of the AIMS, and with
changes in subjective health score, rating scale and standard gamble utilities, pain (VAS),
stiffness, and patient’s global health (NRS) (Table 2).

Multiple regression analysis with changes in PET score as dependent variable and changes in
other outcomes, subjective health score and the intervention as independent variables showed
that 22% of total variance was explained by changes in the pain scale of the AIMS and 13%
was explained by changes in subjective health score (Table 7).

Efficiency of outcomes showed that patient’s global health was the most sensitive, with
E=0.48, followed by the social activities scale and social role scale of the AIMS (E=0.44 and
0.35 respectively) (Table 6). The PET score and all other outcomes were less sensitive to
change with E < 0.3 (Tabie 6).
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Table 6. Mean changes’

of PET scores and other outcomes

PET:
PET score
Subjective health
score

Other vutcome measures.

AIMS scales:
Mobility
Physical activity
Dexterity
Social role
Social activities
Activities of
daily living
Pain
Depression
Anxiety
Health perception
Arthritis Impact

SIp

mHAQ

Pain (VAS)
Stiffness

Utilities®:
Rating Scale
Standard Gamble

Functional index
Articular index
Enthesis index
Chest expansion
Flexion/extension
Cervical rotation
Physical fitness

Patient assessed
improvement (VAS)

Patient’s global
health (NRS)

Ankylosing spondylitis
Mean Sb
-3.57 6.0
0.22 1.2
0.02 0.42
-0.37 1.98
-0.03 1.02
-0.09 0.56
-0.28 1.19
-0.03 0.34
-0.23 1.52
-0.09 0.95
-0.06 1.25
-0.17 1.45
0.25 1.60
-0.63 3.33
-0.01 0.19
-4.53 23.38
-0.66 18.40
1.00 11.00
0.03 0.12
-1.38 3.87
0.00 3.33
-0.79 2.56
0.50 116
0.70 0.92
13.78 19.94
-154.34 44.16
10.46 13.69

E&

0.60
0.18

0.05
0.19
0.03
0.16
0.24
0.09

0.15
0.09
0.05
0.12
0.16
0.19
0.05
0.19
0.04

0.09
0.25

0.36

0.31
(.43
0.76
0.69
3.50

0.76

Mean

-0.65
-0.40

0.22
0.03
-0.08
0.23
-0.51
0.05

-0.30
-0.29
-0.37
-0.26
0.15
-1.36
0.07
-2.75
123

5.50
0.02

0.85

Fibromyalgia
SD

7.4
1.4

1.42
2.33
2.56
0.65
1.16
0.72

1.52
1.55
1.45

2.38

6.55

0.37
17.3
46.9

203
0.25

1.76

0.09
0.29

0.15
0.0t
0.03
G35
0.44
0.07

0.20
0.19
0.26
0.16
0.06
0.21
0.19
0.16
0.26

0.27
0.08

(followup - baseline)
*  based on 59 AS and 73 FMS patients
Efficiency: E=d/SDy, where d is the mean change in the measure and SD; is the
standard deviation of the change measure?
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Table 7. Fibromyalgia: forward selection regression analysis with
change in PET score as dependent variable and changes in
other assessments as independent variables

Step Variable entered Partial R* F p value
Dependent variable: Change in PET score

1 pain scale of AIMS 0.22 11.90 0.001
2 subjective health score (PET) 0.13 7.86 0.008

Change PET score= 2.76(1.15)+[1.21(0.37y*change pain]-[1.48(0.53)*change
subjective health score]
{ ) = standard error

DISCUSSION

The feasibility of applying the PET questionnaire was satisfactory in both patient groups. Many
patients appreciated that the interview focussed to problems of importance to them. Despite
efforts to help patients idemtifying problems, 10% of the patients with AS were not able to
mention any problem at baseline, because they did not experience any limitation due to their
disease. This was not the case in patients with FMS. This finding is of some concern in
applying the PET questionnaire to patients with AS, because it will reduce the applicability of
the PET questionnaire as an instrument in clinical studies or clinical practice.

In our study the PET questionnaire might be biased towards improvement as the number of
problems was similar over time. When more problems would have been reported by the patient
at followup this deterioration could not be captured in the PET. It has already been suggested to
allow new problems to be reported at followup, although baseline values are of course missing
for newly arising problems.®

The construct validity of the PET was satisfactory: pain scale of the AIMS contributed
considerably in PET scores in patients with AS or FMS. Multiple regression analyses showed
that variance in PET scores was well explained (47% in AS and 60% in FMS) by "other”
outcomes, indicating that the PET also incorporates other aspects of health than represented in
more traditional outcomes.

Sensitivity to change. In rheumatoid arthritis patients the PET questionnaire turned out to be
more responsive than many traditional measures.® Recently we noted that in a trial on
physiotherapy, patients with AS showed statistically significant improvements for spinal
mobility (flexion/extension), physical fitness, and patient’s assessed improvement. These 3
outcome measures now shown to be the most sensitive as assessed by efficiency analysis (Table
6). The efficiency of the PET score was less sensitive, however still reasonable with E = 0.6.
In patients with FMS the efficiency of the PET score was very low (0.09) indicating the PET
score to be insensitive in these patients. However, all other measures were insensitive in the
patients with IFMS.
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In patients with AS the PET guestionnaire appeared to be much more sensitive in a research
seiting than self-administered questionnaires, such as SIP, AIMS and HAQ-S. The PET
questionnaire however, takes 20 minutes to apply. In clinical care the PET questionnaire is of
value because it focusses on problems judged important by the patient on which therapy can be
based.

In conclusion, obtaining patient priorities by PET questionnaire is feasible in patients with AS
or FMS. Pain contributed considerably in explaining variance of PET scores. Construct validity
testing of the PET questionnaire appeared satisfactory. Sensitivity to change was reasonable in
patients with AS and low in patients with FMS. It is not yet known whether this is more related
to the instrument than to this rheumatic condition. Further applications of PET-like
questionnaires which assess patient priorities seems indicated in a variety of rheumatic diseases.
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COST EFFECTIVENESS OF GROUP PHYSICAL
THERAPY COMPARED TO

INDIVIDUALIZED THERAPY FOR ANKYLOSING
SPONDYLITIS. A RANDOMIZED CONTROLLED TRIAL

ABSTRACTY

Objective. Cost effectiveness analysis is helpful in setting priorities for funding of health care
programs. We smdied the cost effectiveness of supervised group physical therapy compared (o
unsupervised exercises at home in patients with Ankylosing Spondylitis (AS).

Methods. A total of 144 patients with AS (modified New York criteria; mean age: 43 years)
were randomized to unsupervised daily individualized exercises at home for 9 months or the
same plus supervised group physical therapy (3 h weekly). At baseline and after 9 months we
measured spinal mobility (thoracolumbar flexion and extension), fitness (maximum work
capacity by ergometry), and patient’s global assessment of change as measured on a visual
analogue scale. We used a questionnaire at baseline and a diary during the trial to measure AS
related direct medical costs, such as doctor visits, paramedical treatment, medication and
hospitalization.

Results. The mean effects of group therapy and home exercises were, respectively, +0.9 cm
(16%) and +0.5 cm (9%) for mobility, +7 watts (4%) and -2 watts {-1%) for fitness, and
+1.7 (34%) and +0.3 (6%) for global health. These 3 differences were significant (p < (.01
for mobility, p==0.05 for fitness and p<0.01 for global health). During the trial total medical
costs decreased by an average of UUS $379 (44%) dollars for group therapy, and by $257 (35%)
per patient per year for the "home" group. Additional costs of group therapy were estimated at
$531 per patient per year ($177 for accommodation, $256 for therapist and $98 for materials).
After the study 75% of the patients wanted to continue group physical therapy and were willing
to pay for it.
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Conclusion. Compared to therapy at home, additional benefits of group therapy cost $531 per
year, but reduced direct medical costs by $122 per year. Hence, the beneficial effects of group
therapy cost $409 per patient with AS per year.

IMNTRODUCTION

Health care costs are a growing concern to patients, physicians, and policy makers." In making
therapeutic choices medical as well as economic consequences have to be taken into accoun.
This also applies to chronic diseases such as Ankylosing Spondylitis (AS) whose impact lies in
impairing the quality rather than reducing the length of life® AS is a chronic systemic
inflammatory disorder of unknown etiology, affecting mainly the axial skeleton.®

There is currently no cure for AS, but most patients can be adequately managed. The aim of
treatment of AS is to maintain or improve general functioning and quality of life, Nonsteroidal
antiinflammatory drugs can reduce pain and inflammation, while regular exercises and physical
therapy can improve mobility, strength and fitness.”® A recent randomized controlled trial in AS
showed supervised group physical therapy superior to unsupervised individualized exercises at
home in improving thoracolumbar mobility, fitness, and patient’s global assessment of change
as measured on visual analogue scale.” During this 9-month trial, costs were registered in order
to assess the financial implications of these therapeutic interventions. We report the cost
effectiveness of group physical therapy to patients with AS compared with individualized
physical therapy at home.

METHODS

A total of 333 patients with AS from 2 outpatient rheumatology clinics were asked to participate
in the study. Of these, 163 (49%) gave written informed consent. All participants were exami-
ned by one rheumatologist to check for the inclusion criteria. We included patients fulfilling the
modified New York criteria'®, with one or more of the following features: continuous symptoms
of pain, stiffness, or functional limitations within the last 3 months, age below 70 and living
within 25 km of a location of group physical therapy. Patients unable to engage in physical
therapy, those with total hip replacement, pregnant patients, and those with severe hypertension
fdiastolic blood pressure > 100 mmm Hg at rest], cardiovascular discase [history of ischemic
event, angina pectoris, heart failure], severe lung disease, diabetes mellitus, renal failure,
chronic liver disease, malignancy, recent major surgery, mental retardation or serious emotional
disorders were excluded. Altogether 10 patients were excluded: 2 patients did not satisfy the
modified New York criteria, 1 had a total hip replacement, 4 had cardiac problems, and 3 had
emotional disorders, while an additional 9 patients stated that they were unable to exercise
daily. Thus, 144 patients were available for the study.

Design and Irearmenis

Diuring 6 weeks before the study all patients received 12 sessions of supervised individualized
physical therapy.'' Afterwards, patients were randomized into 2 groups:

Iy unsupervised daily individualized exercises at home; or 2) the same plus weekly group physi-
cal therapy.” The therapists encouraged the patients to continue the exercises at home for 30
min daily over the entire study period of 9 months.
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Each weekly group therapy session consisted of 1 h of physical training, followed by 1 b of
sporting activities and 1 h of hydrotherapy. The physical training included exercises to improve
the mobility of the spine, hips, shoulders and peripheral joints and to strengthen the muscles of
the trunk and legs.®® During the sporting activities the therapists emphasized stretching of the
back, for instance through volleyball or badminton. Hydrotherapy was given in heated water
(mean: 31; range: 29 - 32°C) to reduce pain and to improve mobility of the spine, hip,
shoulders and peripheral joints.

All patients continued to receive their usual reumatological care and medication during the
study. The research team did not try to keep constant the dosis of any analgesics or
antiinflammatory drugs used by the patient. However, the use of these drugs was monitored in
order to detect beneficial effects.

Assessments of physical therapy

Primary predefined endpoints of therapy were spinal mobility, physical fitness, functioning and

patient’s global health.

® Spinal mobility was assessed using the 10 cm segment method to measure thoracolumbar
flexion and extension (flex/ext).'

® Physical fiess or aerobic power was measured using an electronically braked bicycle
ergometer (Jaeger ER 800, Breda, The Netherlands). During the test, heart rate was
measured continuously using a sports tester (Support PE3000, Almere, The Netherlands). An
incremental exercise test was used. The protocol started at 30 watts for 5 min and then
increased by 10 watts every min. All subjects performed up to their subjective maximum
workload.?

® Patient’s global health was assessed by asking the patient to describe his or her perceived
change in overall daily functioning after the 9-month treatment period, applying a 10 cm
horizontal visual analogue scale (-5 = maximum worsening, ¢ = no change, +5 =
maximum improvement).’

The spinal mobility and fitness tests were assessed by one trained and "blinded" observer.

These tests took place at the same time of the day for each patient. The 48 h test-retest

reliability of the mobility and fitness tests was assessed beforehand in 19 randomly chosen

patients. The intraclass correlation coefficients for test-retest reliability were high for mobility

(0.96), and reasonable for fitness (0.72)."

Assessments of costs

A questionnaire at baseline and a diary during the trial were used to measure AS related direct

medical costs. The questionnaire at baseline asked for costs incurred during the 1-year pretrial

period. A diary was used to assess these costs during the 9-month experimental period. These
costs were converted to annual figures. Both instruments aimed to measure 4 AS related direct
medical costs (expressed in US dollars):

& Outpatient AS related visits to family physicians, rheumatologist, ophthalmologist,
orthopedist and other visits (such as surgeon or dermatologist). Costs for family physicians
were set at $15.90 per visit.'* Fees for specialists used in this study represent a weighted
average of the fees of the state health insurance system and the private insurance fees. All
charges are all-out fees of continuation consults. This calculation was based on a telephone
survey (SIG Health Information Utrecht, The Netherlands). Costs for rheumatologists were
estimated at $15.05, those for ophthalmologists at $12.61, and for orthopedists at $14.05.
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Other care, comprising physical therapy, mental health care, and alternative care, including
acupuncture, sauna and massage. Costs of physical therapy, using the same weighted average
as for the costs for specialists, were assessed at $13.94. Costs of mental health care were put
at $68.90, the normal fee of a psychiatrist per visit. Costs of alternative care were calculated
from an average charge for the 3 different modes of treatment as determined by a telephone
survey ($19.88).

Purchases of medication, comprising nonsteroidal antiinflammatory drugs (NSAID), disease
modifying antirheumatic drags (DMARD, salazopyrine), analgesics, stomach medication, and
eye medication. In the analysis, use of medication was converted into standard daily doses
for each of these 5 groups. The costs of medicine consumption are based on current average
retail prices,” The average costs for one day doses for each of the 5 groups of medication
are $0.80 for NSAID, $0.77 for DMARD, $0.18 for analgesics, $1.53 for stomach
medication and $3.13 for eye medication. The costs were added, yielding a total amount for
medicine consumption.

Hospitalization. Disease related days of admission for AS. Costs were calculated using the
average of the all-out charges of the 3 participating rheumatology hospital departments
($324.40).

After the study all patiemts who had received group physical therapy were asked if they
wanted to continue this treatment and if so, whether they were willing to pay for il.

Statistical analysis

Data were summarized by mean, standard deviation (SD) or standard error of the mean (SEM).
Baseline differences between groups regarding scores on the pretrial questionnaire were studied
with Mann-Whitney test. At 9 months the groups were compared for mean improvement by t-
test of change scores. Scores on the pretrial questionnaire and the diary were compared by
Mann-Whitney test. The cost effectiveness was calculated using the formula given in Figure 1.
We predefined before the study spinal mobility, fitness, function and global assessment as
primary outcomes. We defined an effect size of 20% for spinal flexion and extension or fitness
as clinically important effects. We calculated that a sample size of 80 for each group would be
required to provide a power of 90% to detect such an effect with an o probability of 5%.
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Figure 1. Cost effectiveness formula

6 C Clm - Ceon

—_— .

O E Ep - Eco

o ¢ = Costs of group therapy +
{{Cgtrial - Cgpretrial) - (Cutrial - Cpretriall)}

= $531 + {(-$379 - (-6257)) = $409

O FE = (flex/exty 9 months - flex/exty baseline) -
{flex/ext,y 9 months - flex/ext,, baseline} =
(6.2 - 5.3) - (5.8 - 5.3} = 0.4 cm
and
{(fitnessg 9 months - fitnessg baseline) -
(fitness,, 9 months - fitness, baseline) =
(177 -170) - (172 - 174} = 9 watt
and
change global health; % months -
change global health,, 2 months) =
1.7 - 0.3 = 1.4

C = costs; E = effects; Gr == group physical therapy;

Int = intervention: Con = control; Ind = individualized exercises at home.

RESULTS

Description of study population

At baseline, 131 (91%) patients completed the pretrial questionnaire. During the 9-month
experimental period 9 patients (8 in individual and 1 in group therapy) dropped out for the
following reasons: moved (1), pregnant (1), spinal surgery (1), cardiac or lung disease (2),
inability to exercise individually (4). After the 9-month experimental period 111 patients (77 %)
returned a completed diary. The cost effectiveness analysis is therefore based on 111 subjects
{Table 1).
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Table 1. Characteristics of 111 participants at baseline

Age {years) Mean (SD) 42.7(10.3)
Duration of disease (yearsy Mean (SD) 7.0
Patienr’s global assessmeni’ Mean (SD) 7.2 (1.7
Physician’s global assessment” Mean (SD) 3.4 (0.8)
Socio-demographic characteristics (%)
male 77
married 72
employed 7
income:
high 22
middle 56
low 22
education level®:
high 32
middle 46
lowe 22

10-cm visual analogue scale (0 = worst; 10 = best)
S-point scale (1 = worst; 5 = best).
# US dollars net per month;

high: > 2000 $; middle: 1000 - 2000 $; low: < 1000 $
# Years of education (including primary school);
high: > 15 years; middle: 10 - 15 years; low: < 10 years

Baseline differences on costs between the treatment groups were not significant (Table 2).

Costs of supervised group physical therapy

In calculating the costs of supervised group physical therapy the preferred size of the group was
defined as 12 patients, and the number of sessions at 40 a year. Costs for accomodation
included weekly rent of a gymnasium (1 h physical training and 1 h sports, total costs US
$1060) and 1 h weekly rent of a swimming pool with water at 32° degrees Celsius ($1060).
Annual depreciation costs for materials included $636 for exercise mats, $382 for exercise balls
and $139 for volleyballs. Costs of the physical therapist comprised $3074 for wages. Calculated
cosis per patient per year were $177 for accommodation, $98 for materials, and $256 for
therapist. Hence, total additional costs of supervised group physical therapy were estimated af
$531 per patient per year, or an average of $44 per month.
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Table 2. Apnualized disease related medical expenses in 111 AS patients

Pretrial Trial

Ind Ind+gr P Ind Ind+gr
BOCTOR VISITS™
Family physician 0.7140.22 1.93:40.90 0.19 1.414+0.45 1.3340.51
Rheumatologist 2.1240.31 2.2340.23 0.32 1.11+0.21 1.63+0.32
Ophithalmologist 0.1440.12 0.30+0.30 0.46 0.56+0.11 0.7240.14
Orthopedist 0.02£0.02 0.00+0.00 0.27 0.28+0.05 0.00+0.00
Other spec. 0.104£0.06 0.3240.13 0.28 0.83+0.60 0.78+0.16
OTHER CARE"™
Physiotherapy 12.85+3.88 13.97+£3.09 0.30 4.22+1.53 4.88+1.67
Mental Health 0.00+£0.00 0.03+0.02 0.20 0.83+0.30 0.0040.00
Alternative 1.28-+0.83 1.6241.40 0.33 4.60+1.69 2.63+£0.50
MEDICATION’
NSAID 0.4940.07 0.60+0.07 0.27 0.57+0.09 0.59+0.07
DMARD 0.024+0.02 0.06 £0.03 0.35 0.00+0.00 0.03+0.02
Analgesics 0.0240.02 0.00+0.00 0.27 0.02+0.02 0.0040.00
Stomach 0.054£0.03 0.034£0.02 0.85 0.03+0.03 0.0140.01
Eye 0.04 +0.03 0.07£0.03 0.56 0.02+0.02 0.024+0.02
HOSPITALIZATION"
Admission 0.84+0.84 0.84+0.59 0.71 0.0340.03 0.27+0.17

Values are mean + SEM per patient per year,

Mann-Whitney test for pretrial difference between individualized and group therapy.
Mean number of visits or sessions.

# Mean number of daily doses.

#  Mean number of admission days.

Ind = individualized exercises at home.

Gr = group physical therapy.

s

Effects of intervention

After 9 months the mean effects of group physical therapy and individualized exercises at home
were, respectively, +0.9 em (16%), and +0.5 cm (9%) for mobility, +7 watts (4%) and -2
watts (-1%) for fitness, and +1.7 em (34%) and +0.3 cm (6%) for patient’s global assessment
of change in health.” These 3 differences were statistically significant (p<0.01 for mobility,
p=0.05 for fitness, and p<0.01 for global assessment). Outcome measures of functional status,
the Sickness Impact Profile!® and the Health Assessment Questionnaire for the
Spondyloarthropathies'” did not show statistical significance’ and were not used in the cost
effectiveniess analysis. Results of the significant measures indicated that, compared to
individualized therapy at home, group physical therapy produced 7% extra increase in mobility,
5% extra increase in fitness, and 28% extra increase in global health.

Cost differences as effect of intervention

Total medical costs decreased by an average of $257 (35%) per patient per vear for
individualized exercises at home and by $379 (44%) for group therapy (Table 3). Most direct
medical costs decreased more or increased less for those patients who had group therapy than
for those who only exercised at home, with the exception of visits to rheumatologists and days
of admission. The total decrease in medical costs was $122 more for those who had group

132



cost effectiveness of physiotherapy in AS

therapy than for those who exercised at home. The differences in decrease between the 2 groups
were significant with regard to orthopedists, mental health treatments and total medical costs.

Cosr effectiveness of intervention
Group physical therapy cost $531 per patient per vear. The therapy reduced medical costs by
$122. Therefore, 7% extra increase in mobility, 3% extra increase in fitness and 28% extra
increase in global health cost $409 extra per patient per year (Figure 1). After the study 75% of
the patients wanted to continue group physical therapy and were willing to pay for it.

Table 3. Annualized costs in 111 patients with AS

Pretrial Trial Difference

Ind Ind+gr Ind Ind+gr Ind Ind+gr
DOCTOR VISITS™
Farnily physician 131 31 22 21 +11 -10
Rheumatologist 32 34 17 24 -15 -10
Ophthalmologist 2 4 7 9 +5 +5
Osthopedist 1 0 4 0 +3 0
Other specialists 2 5 13 12 +11 +7
Total 48 74 63 66 +15 -8
OTHER CARE™
Physiotherapy 179 195 39 68 -120 -127
Mental Health 0 2 57 0 +57 -2
Alternative 25 32 93 52 +63 +20
Total 204 229 209 120 +5 -109
MEDICATION?
NSAID 142 175 167 173 +25 -2
DMARD 6 15 0 10 -6 -5
Analgesics 1 0 2 0 +1 0
Stomach 26 16 15 2 -11 -14
Eve 46 75 23 19 <23 -56
Total 221 281 207 204 -14 77
HOSPITALIZATION"
Admission 271 271 8 86 -263 -185
TOTAL COSTS 744 855 487 476 257 -379

0.57
0.95
0.84
<0.01
0.11
0.54

0.49
<0.01
0.42
0.10

0.93
0.85
0.27
0.42
0.41
0.28

0.70

0.05

Values are mean U.S. dollars per patient per year (1991 prices).
* Mann-Whitney test.

“ Number of visits or sessions.

¢ Mumber of daily doses.

# Number of admission days.

Ind = individualized exercises at home.

Gr = group physical therapy.
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DISCUSSION

Our study compared the effects and costs of group physical therapy with individualized
exercises at home. The decrease in the costs of physical therapy in our study was partly due to
the exclusion by the study protocol of supervised individualized physical therapy for those
randomized to exercises at home. Costs for alternative treatmemt during the trial increased
especially for patients who had no group therapy.

In the pretrial period, hospitalization costs accounted for a reasonable part of total medical
costs. Costs of doctor visits, paramedical treatment and medication in the pretrial period, $473
for exercises at home and $584 for group therapy, were increased by $271 hospitalization costs.
In patients who exercised at home these hospitalization costs were caused by a total of 41
admission days for only 1 patient. In group therapy 2 patients together accounted for 51 days of
admission. Days of admission were reduced during the trial to 1 day in individualized and to 16
days in group therapy. The mean costs and the mean difference in costs of hospitalization
depended largely on a small number of expensive cases. This small number of patients
accounted for the total decrease in medical costs in the patients exercising at home. The cost
savings of group therapy, $8 for doctor visits, $109 for treatment and $77 for medication, were
greatly outweighed by the difference in saved hospitalization costs.

Our study focussed on the direct medical costs, not because other effects are conceptually less
relevant, but because our indirect costs assessments [e.g., decreased earnings or (un)paid help)
were not very accurate.

In our analysis we fixed the price of exercises at home at zero. It is worthwhile to stress that
supervised therapy beforehand is necessary to enable the patient to practice home exercises
afterwards. Thus, treatment costs had already been made before the start of the trial.

In our analysis annualized medical costs before the trial were compared with the effects of a 9-
month treatment period. A longer (1-year) treatment period might be more beneficial, as the
costs of therapy remain the same.

The pretrial estimates of AS related direct medical costs were assessed and calculated
retrospectively, while the expenses during the trial were collected prospectively. It is possible
that the patient’s recall of pretrial expenses may be less accurate than for expenses during the
trial. However, this would probably only marginally influence the cost effectiveness analysis,
because the analysis focussed on the differences in reduction of medical costs (Figure 1).
However, it could mean that the reduction in medical costs would decrease and the costs of the
beneficial effects of group therapy would be higher.

After this study we have to answer the guestion: is group physical therapy really cost-effective
in AS? Doubilet, et al have pointed out that a4 treatment that is more expensive than the
alternative can be considered cost-effective if it has an additional benefit worth the additional
costs.'® Indeed, cost effectiveness of a treatment should be related to the cost effectiveness of
the alternative treatments. It might be argued that a 28% increase in global assessment is
clinically relevant worth its price ($409). This might be supported by the fact that 75% of the
patients wanted to continue group physical therapy and were willing to pay for it.

In a more complete cost effectiveness analysis of group physical therapy for a chronic disease
like AS it is necessary to measure direct as well as indirect costs, e.g., decreased earnings.'
Also, in a slowly progressive chronic disease a longer study period may be more appropriate to
ascertain these longer term consequences. In addition, ome might want to assess not only
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disability related, but also more personality related effects, e.g., feelings of inadequacy or effect
on health locus of control.®

Our study was done in The Netherlands. The results are applicable to countries with comparable
health care systems and comparable health care costs. In countries with other health systems,
where the current health care delivery system is much more costly, the beneficial effects of
group therapy may cost considerable more than $409 per patient per year.

In summary, it can be said that compared to individualized therapy at home, group physical
therapy produced an extra increase of 7% in spinal mobility, 5% in fitness and 28% in global
health, at a cost of $531 per year, and decreased medical costs by $122 per year. The beneficial
effects of group therapy in AS thus required extra outlays of $409 per patient per year.
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GENERAL DISCUSSION

Physician assessed and patient reported measures can be classified as either specific or generic
in each of 3 areas of focus: health status, disease and patient (See cover). Outcome measures
are multidimensional and can be generic in one area and focussed in another. From our review
of outcome measures used currently in ankylosing spondylitis, it was clear that some areas of
the total spectrum of health status were relatively overrepresented, whereas other areas were not
well covered (chapter 2). Especially self-assessed measurement of functional ability, patient
priority assessment, economic evaluation, and drug toxicity were frequently lacking.

In this thesis we concentrated on the measurement of patient priorities. Such measures can have
major influence on clinical decision making. Until now, the physician has implicitly decided to
continue or stop treatment on the basis of clinical history, physical examination and
supplementary investigations (laboratory, X-ray). We support the view that it is more
appropriate to ask the patients themselves to balance positive effects (for instance less pain) and
negative effects (for instance nausea) of treatment in one overall value. Who other than the
patient is a better judge of whether the achieved improvement outweighs the negative effects?
An utility value is a value in which the patients is asked to evaluate their overall health status
between 0 (equal to death) and 1 (equal to perfect health). Utilities do not show the dimensions
in which improvement or deterioration occurs. This valuable information can be obtained by the
simultaneous use of more focussed measures. Utility measures are also particularly relevant if
the economic implications of an intervention are a major focus of investigation.! Nowadays,
health care providers are frequently asked to justify the limited resources devoted to treatment.
Therefore, we felt it would be very relevant to concentrate on utility measurement {chapter 3 to
7).

The unique feature of utility measurement is that it is generic in the health and disease area. In
the patient area it is focussed when one assesses utilities of individual patients and generic when
eliciting utilities from the general population. The utility value allows for comparison across
different discases and interventions, if the same dimensions of health and the same measurement
techniques are used to obtain utilities.

Chapter 3 to 7 describe utility measurement by means of the Maastricht Utility Measurement
Questionnaire (MUMQ) in patients with ankylosing spondylitis or fibromyalgia. The MUMQ
can be explained in 3 steps: 1) definition of health, 2) description of health states, and 3)
valuation of health states.
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@ Definition of health

Health is a broad concept and can be defined in many dimensions. In the MUMQ, health has
been defined by 6 dimensions: physical state and mobility, self-care, emotions, leisure
activities, pain, and side effects of treatment. It is important that the dimensions used to
describe health are generic enough to cover all {rheumatic) diseases. On the other hand it is
important that the dimensions are relevant to the particular disease under study. The latter is of
major importance when using the utility measurement in the evaluation of an intervention. This
also means that one would like to use measures that are sensitive to change.

A translation and adaptation of the original McMaster dimensions? was used in the studies
described in chapter 4 and 6. In a later study described in chapter 5, however, we felt it
necessary to modify these original dimensions to a more generalizable seiting or description.
The dimensions used in MUMQ are appropriate for rheumatic diseases. Pain is very prominent
in rheumatic diseases and therefore covered in a separate dimension. By contrast, in chronic
obstructive pulmonary diseases, for example, pain is of less prominent and in that case 4
separate dimension on dyspnoea is more appropriate. Moreover, no dimensions on sleep
disturbance, and psychological or emotional distress were yet included in the MUMQ. We now
suggest that adding a dimension on sleep disturbance, and psychological distress or emotional
well being will further improve face validity of the health status instruments used in rheumatic
patients.

@ Description of health states

In the MUMQ, health states were described by combining 6 levels of severity, one of each
dimension. Besides death and perfect health, a mild, moderate, and severe marker siate were
created, which describe a mild, moderate and severe state of ankylosing spondylitis or
fibromyalgia. These marker states are valuable during the measurement process, as they
encourage the patient to consider a broad range of possibilities before determining their own
health on the spectrum of possibilities.” The marker states are also called reference states.
However, the marker states can be confusing for the patient as they describe abstract
hypothetical states of illness that they have never experienced or are unable to imagine.
Moreover, it appeared difficult for the patient to infegrate all 6 dimensions into one state of
illness. For instance, some patients with fibromyalgia focussed mainly on the pain dimension.
Because of this difficulty for patients to conceptualize marker states, it might be important in
future research to restrict the use of marker states to a maximum number of one or two.
Patients found it also difficult to imagine the severe marker state and to distinguish it from
death. This resulted in about 50% of the patients valuing the severe marker state at least once
(at baseline and/or at followup) worse than death. A number of patients changed their opinions
as to whether the severe state was better or worse than death (chapter 7). Possibly, the health
state of a severely ill patient is so hard to imagine that patients put all their effort into
understanding it, instead of paying attention to what was really being asked. When measuring
how much worse the severe marker state was than death, highly negative utilities occurred that
greatly influenced the mean utility (chapter 7). These findings and the difficulties of handling
extreme negative utilities may argue in favor of using death instead of using the severe marker
state as the worst outcome of the gamble.

Another advantage of using marker states is that it enables the measurement of test-retest
reliability of the utility measurement instrument at the repeated followups, since the reference
(marker) states are expected to remain the same throughout the study.” However, remarkable
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changes in preferences occurred in fibromyalgia for the mild marker state after 3 months
{chapter 7) and the severe marker state after 6 months (chapter 6), as well as changes in
preferences in ankylosing spondylitis for the severe marker state after 3 months (chapter 7).
These changes possibly result from changes in the patient’s perception of his/her own health
state that in turn induces the valuations for the reference (marker) states to change toc. In such
situations it can not be expected that the reference states remain stable over time (chapter 6).

& Valuation of health states

Utilities were assessed using the rating scale and standard gamble method. The standard gamble
method may be seen as the gold standard in utility measurement as it is directly based on the
Von Neumann-Morgenstern utility theory.* However, the rating scale method has been used far
more often, probably because it is easier to apply and to understand. It should be noted that in
the standard gamble method health states are valued under the assumption of risk, as opposed to
the rating scale method were risk is not included in the measurement process.

In the MUMQ we used a rating scale that looked like a thermometer with "perfect health’ equal
to 100 at the top and the ’severe marker state’ equal to O at the bottom. The standard gamble
method was performed with a probability wheel as a prop. A 2-step utility assessment was
applied to avoid that rhenmatic patients are directly confrontated with a risk of dying.

The feasibility of the rating scale and standard gamble in both ankylosing spondylitis and
fibromyalgia patients was generally satisfactory (chapter 4). Test-retest reliability was on
average somewhat lower for the rating scale than for the standard gamble method (chapter 4,6).
However, this may have been influenced by recoding the negative standard gamble utilities for
the severe marker state to zero. As described before, reliability of utility measurement was also
assessed by the stability of marker states of disease over time (chapter 5,6), and by the
measurement error (the standard error of measurement) (chapter 7). The relative stability of
preferences for marker states over time and the considerable measurement errors, that indicate
the relative stability of individual patient preferences, support the notion that utilities may be
less useful for individual decision-making than for group decision-making.

Construct validity was tested by Spearman correlations of utilities with scores on other outcormes
such as, Sickness Impact Profile, Arthritis Impact Measurement Scale, Health Assessment
Questionnaire, pain, stiffness, global health, spinal mobility and fitness. Construct wvalidity
seemed to be higher for the rating scale than for the standard gamble method (chapter 5,6) in
both patients with ankylosing spondylitis or fibromyalgia. Regression analyses showed that the
patient’s global assessment explained a fair 41-59% of rating scale uatilities but only 10-11% of
standard gamble wtilities in ankylosing spondylitis and fibromyalgia (chapter 5,6). These
findings support the view that rating scale utilities more closely resemble global assessment.
The methodological advantage of standardized rating scale utility measurement over non-
standardized global assessment is that utilities provide numerical values which allows patient
outcomes of different diseases or resulting from various health care interventions to be
compared across patients and diseases.

scores on other outcomes as mentioned earlier. Changes in rating scale utilities correlated to a
higher degree with changes in other outcomes than changes in standard gamble utilities in both
diseases.

Based on the results of construct validity and sensitivity to change as described in chapter 5 and
6, the wvalidity of the standard gamble is lower than the validity of the rating scale. In our
opinion the standard gamble utilities might largely reflect measurement error, because only 10-
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11% of standard gamble utilities could be explained by other (accepted and validated) outcome
measures. This is a very low value and it might mean that the standard gamble method does not
measure health status, but something completely different. Therefore, we prefer to use the
rating scale to obtain ufilities: a thermometer with "perfect health” equal to 100 at the top and
"death” equal to O at the bottom. The newly introduced EUROQOL is also based on a rating
scale.” The EUROQOL uses 5 dimensions of health: mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression, with 3 items each. When using these dimensions for
rheumatic conditions it might be important to distinguish pain from discomfort in a separate
dimension. As stated before, pain is very dominant in rheumatic patients. In our opinion, it
should be kept in a separate dimension. Discomfort could also comprise other complaints, like
for instance stiffness. Also the anxiety dimension should be separated from depression. The use
of an extra dimension on side effects would be appropriate in chronic rheumatic diseases. The 5
EUROQOL dimensions are probably not very sensitive to improvement, because more aspects
of function are joined in 1 dimension. For example, the dimension "usual activities" comprises
work, study, housework, family, or leisure activities. Moreover, each dimension consists only
of 3 items, for example, no problems in walking about, some problems in walking about and
confined to bed. The grading steps between these 3 items are very big. Specially in chronic
{rheumatic) diseases small but clinically important changes might occur and they could be easily
missed when using only 3 items and (too) few grading levels.

When applying the standard gamble method, we suggest to use a 1-step procedure, i.e., to value
the patient’s health status directly between perfect health and death. We suggest to do so despite
the fact that death is usually not a realistic outcome for most chronic rheumatic patients. Indeed,
the second step of the standard gamble resulied frequently in very confusing and inconsequent
answers (chapter 7).

Chapter 8 describes the Problem Elicitation Technique (PET) questionnaire. The PET
questionmaire is a preference disability questionnaire, i.e., it focusses on activilies that are
limited by the disease and considered important by the patient. Tugwell suggesied that the use
of focussed responsive instruments may reduce the sample size needed in clinical trials, because
he believes these instruments have an increased potential compared to existing questionnaires for
demonstrating changes in disability in clinical trials by focussing on those activities directly
affected by the disease and judged important by the patient.® In patients with ankylosing
spondylitis, the PET indeed showed to be reasonable responsive (chapter 8). By contrast, in
patients with fibromyalgia the PET questionnaire showed no responsiveness at all (chapter 8. It
would be of inmterest to kmow whether this low responsiveness is related to this particular
rheumatic condition (fibromyalgia) or to the instrument itself. In the former situation it might be
important to assess the sensitivity to change of the PET questionnaire in other rheumatic
diseases. Moreover, 10% of the patients with ankylosing spondylitis was not able o meniion
any problem at baseline, because they did not experience any limitation due to their discase. By
contrast, in patients with fibromyalgia this was not the case. Patients with fibromyalgia easily
came up with a number of problems. In our opinion this might be rather characteristic for this
condition. Again, in applying the PET questionnaire to 2 different rheumatic conditions, the
responsiveness was influenced by the patients’ capability of mentioning problems at baseline.
This would also suggest further research of sensitivity to change of PET-like questionnaires in
different rheumatic conditions.

The feasibility as well as the construct validity of the PET questionnaire was satisfactory both
for ankylosing spondylitis patients and fibromyalgia patients. Interestingly, in both diseases pain
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explained a considerable amount of variation m the PET scores (chapter 8).

To improve the convenience of the PET questionmaire for both patients and investigators, we
suggest that the PET should concentrate on a limited number of problems. For instance, the 5
most important problems mentioned at baseline should be followed over time. Another concern
in our opinion is the PET score. In our study this was calculated by multiplying the difficulty
(or severity or frequency) score by the importance score. These results were summed up for all
problems and divided by the number of problems for each patient. However, why should the
importance score be given the same weight as the difficulty (or severity or frequency) score? It
is assumed that when patients improve at followup, their difficulty score decreases and that their
problem i3 of less importance and thus the importance score decreases too. It is quite confusing
when patients feel better at followup and their difficulty score decreases, but they feel the
problem is now of major importance than at baseline. The PET score could turn out to be
higher at followup than at baseline, even when the patient feels better at followup. Moreover, in
our study the problem indicated as the most important one could turn out to get the same weight
(the same PET score) as the problem indicated as the less imporiant, dependent from the
difficulty (severity or frequency) score. For example, a problem which is given level 3 for
difficulty and is considered as a most important problem (impostance level 7) results in a PET
score of 21. The same score results when a certain task is unable te perform (level 7), but is
less important (importance level 3). Perhaps a scoring system as the one used in the Sickness
Impact Profile questionnaire’, in which different weights are used for the different dimensions,
should also be developed for the PET questionnaire. Perhaps different problems and their
imporiance should have different weights.

In chapter 9 the cost-effectiveness of group physical therapy was compared to unsupervised
exercises al home in patients with ankylosing spondylitis. Group physical therapy cost $531 per
patient per year. Direct medical costs for patients receiving group physical therapy were
reduced by $122 per patient per year. After 9 months, group physical therapy produced an exira
improvement of 7% in spinal mobility, of 5% in fitness and of 28% in patient’s assessment of
global health. Hence, the beneficial effects of group physical therapy cost 4093 per ankylosing
spondylitis patient on a yearly basis or about $ 10 per weekly therapy session.

According to Doubilet, the cost-effectiveness of a treatment should be related to the cost-
effectiveness of alternative treatments.® Weekly supervised individualized therapy in 30 minute
sessions is more expensive than 3 hours of weekly group physical therapy ($575 and $531 per
40 sessions per patient per year respectively). It might be stated that a 28% increase in global
assessment is worth its price ($409). At the end of the study 75% of the patients wanted to
continue group physical therapy, and were willing to pay for it. Unfortunately, we did not ask
how much money they were willing to pay for it in relation to their income. In fact, this
evaluation includes both direct and indirect costs. Indirect costs include decreased earnings by
the patient.® The indirect costs are of major importance in chronic diseases and it is a
shortcoming of this study that we did not include these costs. We actually attempted to measure
them, but (unfortunately) the results could not be used, because the questions concerning the
patient’s indirect costs were asked differently at baseline in the questionnaire than in the diary.
In future cost-effectiveness analyses both direct and indirect costs should be included.

Another shortcoming of our study is that we were not able to relate the cost-effectiveness results
to cost-utility or QALY ’s. The uiility assessment was focussed on a subgroup of 59 patients.
This was necessary because at followup 2 (of in total 4) interviewers were not able to
participate anymore and these interviews were done by the 2 remaining interviewers. This
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resulted in an interviewer effect. Therefore, we restricted the wtility analysis to the 59 patients
who were seen by the same interviewer at both assessments.

This study was done in the Netherlands. The financial findings are therefore most relevant to
countries with comparable health care systems in so far as the costs are concerned.

It must be stressed that in a slowly progressive chronic disease & longer study period than 9
months may be more appropriate to ascertain long term consequences. In addition, it might be
desirable to value not only disability-related, but also more personality-related effects, e.g.,
feelings of inadequacy or positive effects on the patient’s health locus of control.”

Patient-oriented outcome assessment is very imporiant to assess the impact of chronic diseases
on the patient. In this thesis some priority measures applied to patients with ankylosing
spondylitis or fibromyalgia were discussed. The assessment of patient priorities/preferences by
means of utilities and PET questionnaire gave rise to more questions. Therefore, in our opinion
further testing of these measures in different rheumatic diseases is needed, before these can be
applied fruitfully on a large scale in clinical practice or in health service research.
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SUMMARY

This thesis concerns patient-oriented outcome assessment in rheumatic diseases.

Chapter 1 provides an introduction and guide to this thesis. Measuring outcome or health status
is important for assessing the impact of chronic diseases on the patient. Comprehensive outcome
or endpoint measuring should include all those components of health status that are important to
the patient and physician and that are relevant to the intervention assessed.

Health status can be described in 5 dimensions: Death, Disability, Discomfort, Drug (or
therapeutic toxicity), Dollar costs. The scope of health status can be either specifically oriented,
focussing on only one dimension, or broadly oriented, focussing on several dimensions.
Further, different diseases may deduct different aspects of health status, whereas individual
patients may have different priorities regarding their health status. Physician-assessed and
patient-reported measures can be classified as either specific or generic in each of 3 areas of
focus: health status, disease and patient (See cover). A measure is specific in the health status
area when it measures only one dimension, and generic when it measures several dimensions. A
measure is specific in the disease area when it is applicable to only 1 disease (e.g., ankylosing
spondylitis). It becomes less focussed when it is applied in a group of diseases (e.g., all
arthritides, all cancers) and completely generic when applicable to all diseases. Similarly,
measures that are specific in the patient area refer to single patients. Less specifically focussed
measures refer to subgroups (e.g., the elderly) and generic measures refer to all possible
patients. Obviously, outcome measures are multidimensional and can be generic in one area and
focussed in another.

Chapter 2 reviews outcome measures used today in ankylosing spondylitis. Of the 43 studies
reviewed, 79% contained physician assessed measures. Patient reported measures were
mentioned in 67%. Most physician assessed measures (67%) focussed on disability (spinal
mobility), most patient reported measures (65%) focussed on discomfort (pain and stiffness).
Single item global assessment by physician or patient, the most generic measure, was reported
in 16% and in 40% of the studies respectively. Other general measures of health status were
only occasionally used. In particular, self-assessed measurement of functional ability was
frequently lacking. Only 1 study reported a measure which specifically addressed the patient’s
priorities regarding treatment risks, and only 3 studies included an ecomomic analysis. Drug
toxicity reports missed informative detail. This review clearly showed that some areas of the
total spectrum of health status were not well covered, whereas other areas were
overrepresented.
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The chapters 3 to 8 deal with the measurement of patient priorities.

Chapter 3 gives an introduction to utility assessment in rheumatology. The unique feature of
utility measurement is that it is generic in the health and disease area of the cube figure (See
cover). In the patient area it is focussed when measuring utilities of individual patients and
generic when eliciting utilities from the general population. The utility allows for comparison
across different diseases and interventions. This chapter describes 2 approaches o utility
measurement. The first approach is to classify patients into categories based on their responses
to questions about their functional status (for example, the Quality of Well being questionnaire
and the Sickness Impact Profile). The second approach to utility measurement is to ask the
patients to directly assign one value to their overall health. The 4 methods used most frequently
(rating scale, standard gamble, time trade-off and willingness to pay) were described.

Chapter 4 describes the feasibility of utility assessment by rating scale and standard gamble
method in patients with ankylosing spondylitis (AS) or fibromyalgia (FMS). In the context of 2
randomized controlled trials the Maastricht Utility Measurement Questionnaire (MUMQ) was
applied by trained interviewers to 59 patients with AS at the 9 months” followup and 86 patients
with FMS at baseline. The MUMQ is a Dutch translation and adaptation of the McMaster
Utility Measurement Questionnaire developed by Bemnett and Torrance and consists of a rating
scale and standard gamble method. The feasibility of these methods in both patients with AS
and FMS was generally satisfactory. All patients completed the interview. Four (2.8%) of all
143 patients gave inconsistent answers: one on the rating scale and 3 on the standard gamble.
The duration of the baseline interview was about 9-12 minutes (SD 3.6-5.4) for the rating scale
and about 12-14 minutes (SD 2.9-3.8) on the standard gamble. Four weeks test-retest reliability
for the patient’s own health state measured by intraclass correlation coefficients was 0.56 for
the rating scale and 0.66 for the standard gamble technique. Patients with AS valued their
personal health state on the rating scale (0-100) considerably higher than patients with FMS
(AS5:69 and FMS:54). Standard gamble utility values (0-1), however, were about the same at a
higher level (AS:0.86 and FMS:0.83). These data supported the view that utility measurement
is sensitive to the method chosen to elicit patient well being.

Chapter 5 and 6 compare utilities derived by rating scale and standard gamble method in
patients with AS and FMS, relate these values to other outcome measures, and describe the
sensitivity to change of utilities relative to changes in other outcomes.

In both patient groups the MUMQ was applied twice: first at baseline and again after 6 (FM5)
or 9 (AS) months’ followup. In AS the analysis was restricted to the 59 patients who were seen
by the same interviewer at both assessments. In FMS a total of 73 patients was assessed by the
same interviewer al both assessmenis.

Construct validity seemed to be higher for the rating scale than for the standard gamble method
in both patients with AS or FMS. For the rating scale Spearman correlation coefficients ranged
from 0.25 to 0.68 in AS and from 0.23 to 0.62 in FMS; for the standard gamble it ranged from
0.23 to 0.36 in both diseases. Regression analyses showed that patient’s global assessment
explained 41-59% of rating scale utilities and 10-11% of standard gamble utilities in patients
with AS or FMS. These findings support the view that rating scale utilities more closely
resemble global assessment. The methodological advantage of standardized rating scale utility
measurement over non-standardized global assessment is that utilities provide numerical values
which allows patient outcomes of different diseases or resulting from various health care
interventions to be compared across patients and diseases.

147



chapter 11

In both diseases, changes in rating scale utilities correlated to a higher degree with changes in
other outcomes than changes in standard gamble utilities.

Chapter 7 provides a detailed description of methodological issues of patient utility
measurement in 2 randomized controlled trials involving 144 patients with AS and 85 patients
with FMS. In both trials the MUMQ was applied at baseline and at 2 followup assessments.
Patients were asked to value their own health state and a light, moderate and severe marker or
reference state by means of the rating scale and standard gamble method.

It was confirmed that standard gamble scores are consistently higher than rating scale scores for
both the patient’s own health state and the marker states. The 3 months’ test-retest reliability for
the reference states measured by intraclass correlation coefficients ranged from 0.24 to 0.33
using the rating scale and 0.43 to 0.70 on the standard gamble. Although the reproducibility is
not high, the mean scores are fairly stable over time. Mean standard gamble scores tend to
differ depending on how the measurements are taken. Ultilities elicited with ’chained gambles’
were significantly higher than utilities elicited with "basic reference gambles’. On the individual
level some inconsistent responses occurred. However, more than 70% of them fell within the
bounds of the measurement error which ranged from 0.11 to 0.13 on the standard gamble (0-1
scale) and from 8§ to 10 on the rating scale (0-100 scale). The large number of negative utilities
for the severe marker state, which was used as an anchor point in the chained gambles, and the
magnitude of these negative utilities (down to -19) lead us to favor using death as the anchor
point in the standard gamble.

Chapter 8 describes another way to assess patient priorities by means of the Problem Elicitation
Technique (PET) questionnaire. This questionnaire deals only with activities that are directly
limited by the disease and judged important by the patient. The PET questionnaire was applied
by trained interviewers to 134 patients with AS and 73 patients with FMS at baseline and at 9
and 6 months’ followup respectively. A PET score was calculated at each assessment.

Patients with FMS identified more problems (mean 6.8) than patients with AS (mean 4.4).
Moreover, patients with AS could more often not identify any problem at baseline than patients
with FMS (10% compared to 1%). The PET score improved from 14.9 to 11.3 (p=0.0001) in
AS patients but did not change from 21.8 to 21.1 (p=0.24) in FMS patients. Construct validity
testing of the PET score showed statistically significant (p<0.05) correlations with Arthritis
Impact Measurement Scale (AIMS), utilities, Sickness Impact Profile (SIP), Health Assessment
Questionnaire (HAQ), pain, stiffness, and patient’s global health in both AS and FMS patients
(r’s varying from 0.22 to 0.66). By multiple regression pain explained 29% of the variance in
PET scores among patients with AS. In FMS, patient’s global assessment accounted for 39% of
total variance of PET scores, whereas pain explained another 15%. Changes in PET scores
correlated significantly (p<0.05) with changes in AIMS, utilities, pain, stiffness, and patient’s
global health in both patients with AS and FMS (r's varying from 0.22 to 0.51). Some 6% of
the variance in changes in PET scores was explained by changes in pain in patients with AS and
for 35% by changes in pain and subjective health in patients with FMS. Assessment of
sensitivity to change revealed that the efficiency of the PET score was 0.6 in patients with AS
and 0.09 in patients with FMS. Compared to other outcomes this was reasonable in patients
with AS but low in patients with FMS.

It was generally feasible to obtain patient priorities. In both patients with AS or FMS construct
calidity of the PET questionnaire was satisfactory. The PET was much more sensitive to change
in patients with AS than in patients with FMS.
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Chapter 9 provides a comparison of the cost-effectiveness of supervised group therapy with that
of exercises at home in 144 patients with AS. Compared to exercises at home, group therapy
produces an extra increase of 7% in spinal mobility and of 5% in fitness, and an extra
improvement of 28% in global health at a cost of $531 per year, while reducing direct medical
costs by $122 per year. Hence, the beneficial effects of group therapy cost $409 per patient
with AS on a yearly base or about $10 per weekly therapy session {40 sessions per year).

Chapter 10 provides a general discussion of the study described in this thesis.
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SAMENVATTING

Dit proefschrift behandelt patiént-georiénteerde uitkomstmetingen bij reumatische aandoeningen.
Hoofdstuk 1 geeft een inleiding tot dit proefschrift. Het is van belang de gezondheidstoestand
of de ’uitkomst’ (outcome} te meten, om zo de impact van chronische aandoeningen op de
patiént vast te stellen. Om de uitkomst, of het eindpunt goed te kunnen bepalen moet het die
aspecten van de gezondheidstoestand omvatten die belangrijk zijn voor de patiént en de arts en
tevens moeten ze relevant zijn voor de meting. Uitkomstmetingen kunnen worden ingedeeld als
door de arts gemeten, door de patiént gerapporteerd of ’overig’ (bijvoorbeeld laboratorium
waarden en rontgen foto’s).

De gezondheidstoestand kan beschreven worden in vijf dimensies: dood, verminderd
functioneren, klachten of symptomen zoals pijn en stijtheid, bijwerkingen van medicijnen of van
de behandeling, en kosten van allerlei aard. De gezondheidstoestand kan specifiek worden
benaderd door te focussen op één dimensie, of breed worden benaderd door verschillende
dimensies tegelifk te onderzoeken. Bovendien kunnen verschillende ziektes verschillende
aspecten van de gezondheidstoestand aantasten en individuele patiénten kunnen verschillende
prioriteiten hebben ten aanzien van hun gezondheidstoestand. Daarom kunnen uitkomstmetingen
geclassificeerd worden als  specifiek of algemeen in elk wvan drie gebieden
gezondheidstoestanden, ziekten of aandoeningen, en patiénten (zie omslag van dit proefschrift).
Een maat is specifiek in het gezondheidstoestand-gebied als het slechts één dimensie meet, en
algemeen als het wverschillende dimensies meet. Een maat is specifiek in het ziekie- of
aandoening-gebied als het toepasbaar is op maar één aandoening (bijvoorbeeld spondylitis
ankylopoetica). De maat wordt minder specifiek als het toepasbaar is op een groep wvan
aandoeningen (bijvoorbeeld alle vormen van artritis, of alle wvormen van kanker) en volledig
algemeen als het toepasbaar is op alle mogelijke aandoeningen. Zo ook refereren maten die
specifiek zijn in het patiént-gebied naar individuele patiénten. Minder specifiek gerichte maten
refereren naar subgroepen (bijvoorbeeld de ouderen) en algemene maten refereren naar alle
mogelijk patiénten. Uitkomstmetingen kunnen algemeen zijn in één gebied en specifiek in een
ander gebied.

Hoofdstuk 2 geeft een overzicht van uwitkomstmetingen met betrekking tot de
gezondheidstoestand die vandaag de dag worden gebruikt in spondylitis ankylopoetica. Van de
43 besproken studies werd in 79% gebruik gemaakt van maten die door de arts werden
gemeten. In 67% werd gebruik gemaakt van maten die door de patiént werden gerapporteerd.
De meeste van de door de arts gemeten maten (67%) richtten zich op fysieke beperkingen
(beweeglijkheid van de wervelkolom). De meeste van de door de patiént gerapporieerde maten
(65%) richtten zich op symptomen zoals pijn en stijfheid. De meest algemene maat, ’global
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assessment’ door arts of patiént vitgedrukt in één item, werd in respectievelijk 16% en in 40%
van de studies gerapporteerd. Andere algemene maten die de gezondheidsioestand meten werden
maar af en toe gebruikt. Met name ontbrak het vaak aan de maten die door de patiént worden
gerapporteerd en die het fysieke functioneren van de patiént meten. Er was slechis één studie
die de prioriteiten van de patiént ten aanzien van behandelingsrisico’s rapporteerde en slechis
drie studies omvatten een economische analyse. De rapportage van bijwerkingen van medicijnen
of van de behandeling liet te wensen over. Dit literatuuroverzicht laat duidelijk zien dat
sommige gebieden van de gezondheidstoestand niet worden gedekt met de gebruikte
uitkomstmetingen en dat andere gebieden relatief veel aandacht krijgen.

De hoofdstukken 3 tot en met 8 behandelen prioriteiten van patiénten.

Hoofdstuk 3 geeft een inleiding tot utiliteitsmeting in de reumatologie. Het unieke van
utiliteitsmaten is dat deze algemeen zijn in zowel het gezondheidstoestand-gebied als in het
ziekte- of aandoening-gebied. In het patiént-gebied echter is het specifiek wanneer utiliteiten van
individuele patiénten worden gemeten, doch algemeen wanneer utiliteiten van de algemene
bevolking worden verkregen. Met de utiliteit kunnen vergelijkingen worden gemaakt tussen
verschillende aandoeningen en interventies. Dit hoofdstuk beschrijft twee methoden van
utiliteitsmeting. Bij de eerste methode worden patiénten geclassificeerd in categorieén die
gebaseerd ziju op antwoorden op vragen over het functioneren van patiénten (bijvoorbeeld, de
"Quality of Well-Being gquestionnaire’ en de ’Sickness Impact Profile”). Bij de tweede methode
van utiliteitsmeting wordt de patiént zelf direct gevraagd een waardering te geven over zijn of
haar algehele gezondheid. De vier meest gebruikte methoden (rating scale, standard gamble,
time trade-off en willingness to pay) worden beschreven.

Hoofdstuk 4 beschrijft de bruikbaarheid van utiliteitsmeting met de rating scale en de standard
gamble methode bij patiénten met spondylitis ankylopoetica (SA) of fibromyalgie (FMS). In het
kader van twee gerandomiseerde gecontroleerde studies (trials) werd door geirainde interviewers
de *Maastricht Utility Measurement Questionnaire’ (MUMQ) afgenomen bij 59 patiénten met
SA ten tijde van de negen maanden followup en bij 86 patiénten met FMS op de baseline
meting. De MUMQ is een Nederlandse aangepaste vertaling van de "McMaster Utility
Measurement Questionnaire’ die door Bennett en Torrance werd ontwikkeld. De MUMQ omvat
zowel de rating scale als de standard gamble methode. De bruikbaarheid van beide methodes bij
zowel patiénten met SA als patiénten met FMS was over het algemeen bevredigend. Alle
patiénten voltooiden het interview. Vier (2.8%) van alle 143 patiénten gaven inconsistente
antwoorden: één op de rating scale en drie op de standard gamble. De duur van het interview
was ongeveer 9-12 minuten (SD 3.6-5.4) met de rating scale en ongeveer 12-14 minuten (SD
2.9-3.8) met de standard gamble methode. De vier-week test-hertest betrouwbaarheid voor de
gezondheidstoestand van de patiént, uitgedrukt als intraclass correlatie coéfficiént, was 0.56
voor de rating scale en 0.66 voor de standard gamble. Op de rating scale (0-100) waardeerden
patiénten met SA hun eigen gezondheidstoestand aanzienlijk hoger dan patiénten met FMS
{SA:69 en FMS:54). Echter, de standard gamble utiliteitswaarden (0-1) waren voor beide
aandoeningen ongeveer gelijk doch op een hoger niveau (SA: 0.86 en FMS:0.83). Deze data
ondersteunen de opvatting dat het resultaat van de utiliteitsmeting afhankelijk is van de methode
die gekozen wordt om het welbevinden van de patiént te meten.

In hoofdstuk 5 en 6 worden utiliteiten van patiénten met SA of FMS die verkregen zijn met de
rating scale methode, vergeleken met utiliteiten van deze patiénten die verkregen zijn met de
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standard gamble methode. Vervolgens worden deze utiliteiten gerelateerd aan andere
uitkomstmaten, en wordt de gevoeligheid voor verandering van utiliteiten vergeleken met de
gevoeligheid voor verandering van andere uitkomstmaten. De MUMQ werd twee keer
afgenomen bij beide patiéntengroepen: ten eerste op baseline en ten tweede na zes (FMS) of
negen (SA) maanden followup. Bij SA werd de analyse beperkt tot slechts 59 van de 135
patiénten die door dezelfde interviewer bij beide metingen werden gezien. Bij FMS werden alle
73 patiénten door dezelfde interviewer gemeten op beide meetmomenten. De construct validiieit
leek bij zowel patiénten met SA als patiénten met FMS hoger voor de rating scale dan voor de
standard gamble methode. Voor de rating scale methode varieerden de Spearman correlatie
coéfficiénten van (.25 tot 0.68 bij patiénten met SA en van 0.23 tot (.62 bij patiénten met
FMS; voor de standard gamble methode varieerden deze wan 0.23 tot 0.36 bij beide
aandoeningen. Regressie analyses lieten zien dat de 'global assessment’ van de patiént 41 - 59%
van de rating scale utiliteiten verklaarden en 10 - 11% van de standard gamble utiliteiten bij
patiénten met SA of FMS. Deze bevindingen ondersteunen de gedachte dat utiliteiten verkregen
via de rating scale methode de “global assessment’ dichter benaderen. Het methodologische
voordeel van gestandaardiseerde rating scale utiliteitsmeting boven niet-gestandaardiseerde
‘global assessment’ is dat utiliteiten numerieke waarderingen opleveren die het mogelijk maakt
patiént-uitkomsten van verschillende aandoeningen of patiént-uitkomsten die resulteren van
verschillende interventies te vergelijken. Bij beide aandoeningen correleerden veranderingen in
rating scale utiliteiten beter met veranderingen in andere uitkomsstmaten dan veranderingen in
stanclard gamble utiliteiten.

Hoofdstuk 7 behandelt diverse methodologische aspecten van utiliteitsmetingen met de rating
scale en de standard gamble methode. Deze methodologische aspecten werden gedestilleerd uit
twee gerandomiseerde klinische trials waaraan respectievelijk 85 FMS patiénten en 144 SA
patiénten deelnamen. In beide trials vond één baseline meting en twee followup metingen plaats
waarin patiénten gevraagd werden hun waarderingen wuit te spreken over hun eigen
gezondheidstoestand en enkele hypothetische gezondheidstoestanden (licht, matig, en ernstig
ziek). '

De standard gamble methode bleek consistent tot hogere scores te leiden dan de rating scale,
zowel voor de eigen gezondheidstoestand als voor de hypothetische gezondheidstoestanden. De
drie-maand test-hertest betrouwbaarheid wvoor de hypothetische toestanden uitgedrukt als
intraclass correlatie coéfficiént varieerde van 0.24 tot 0.33 voor de rating scale en van 0.43 tot
0.70 voor de standard gamble. Hoewel de reproduceerbaarheid niet hoog was, bleven de
groepsgemiddelden in de loop van de tijd relatief constant. De gemiddelde standard gamble
score lijkt afhankelijk te zijn van de wijze waarop de metingen worden uvitgevoerd. Utiliteiten
gemeten met de zogenaamde 'chained gambles” waren significant hoger dan utiliteiten gemeten
met de 'bagic reference gamble’. Op het individuele niveau werden imconsistente antwoorden
gevonden. Meer dan 70% van deze inconsistente antwoorden viel echter binnen de grenzen van
de meetfout, die varieerde van (.11 tot 0.13 op de standard gamble (0-1 schaal) en van 8 tot 10
op de rating scale ((~100 schaal). Het grote aantal negatieve utiliteiten voor de hypothetische
toestand van een ernstig zieke - de toestand die als ankerpunt in de ’chained gambles’ was
gebruikt - en de waarde van de negatieve utiliteiten (tot -19) onderstrepen de noodzaak betere
methoden te ontwikkelen voor het meten van negatieve utiliteiten en het hanteren van deze
utiliteiten in *Quality Adjusted Life Years’ (QALY) berekeningen.
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Hoofdstuk 8 beschrijft een andere manier om prioriteiten van patiénten vast te stellen en wel
met behulp van de 'Problem Elicitation Technique (PET) questionnaire’. Deze vragenlijst
behandelt alleen die activiteiten die direct door de aandoening worden beperkt en als belangrijk
worden ervaren door de patiént. De PET vragenlijst werd door getrainde interviewers
afgenomen bij 134 patiénten met SA en 73 patiénten met FMS op de baseline meting en na
respectievelifk negen en zes maanden followup. Op iedere meting werd een PET score
berekend.

Patiénten met FMS gaven meer problemen aan (gemiddeld 6.8) dan patiénten met SA
(gemiddeld 4.4). Bovendien konden patiénten met SA vaker geen probleem noemen op de
baseline meting dan patiénten met FMS (10% in vergelijking tot 1%). De PET score verbeterde
van 14.9 maar 11.3 (p=0.0001) bij patiénten met SA, maar veranderde niet (van 21.8 naar
21.1y (p=0.24) bij patiénten met FMS.

De construct validiteit van de PET score werd getoetst middels correlaties tussen de PET score
en andere effectmaten. De PET score correleerde statistisch significant met de "Arthritis Impact
Measurement Scale” (AIMS), utiliteiten, *Sickness Impact Profile’ (SIP), "Health Assessment
Questionnaire’ (HAQ), pijn, stijfheid, en de algehele gezondheidsioestand van de patiént bij
zowel pati€énten met SA als FMS (r’s varieerden van 0.22 tot 0.66). In een multiple regressie
analyse verklaarde pijn 29% van de variantie in de PET scores bij patiénten met SA. Bij FMS
verklaarde de “global assessment’ van de patiént 39% van de totale variantie in PET scores,
terwijl pijn nog eens 15% verklaarde. Veranderingen in PET scores correleerden significant
(p<0.05) met veranderingen in AIMS, utiliteiten, pijn, stijfheid en de algehele
gezondheidstoestand van de patiént. Dit betrof zowel patiénten met SA als patiénten met FMS
(r"s varieerden van 0.22 tot 0.51). Veranderingen in PET scores werden voor 6% verklaard
door veranderingen in pijn bij patiénten met SA en voor 35% door veranderingen in pijn en
subjectieve gezondheid bij patiénten met FMS. Het meten van de gevoeligheid voor verandering
toonde aan dat de efficiéntie van de PET score 0.6 was bij patiénten met SA en 0.09 bij
patiénten met FMS. Vergeleken met andere uitkomstmaten is dit redelijk voor patiénten met
SA, maar laag voor patiénten met FMS.

Over het algemeen was het goed mogelijk om prioriteiten van de patiént in beeld te krijgen. Bij
zowel patiénten met SA als FMS was de construct validiteit van de PET vragenlijst
bevredigend. De PET was veel gevoeliger voor verandering bij patiénien met SA dan bij
patiéntent met FMS.

Hoofdstuk 9 bespreekt de kosten-effectiviteit van groepsoefentherapie bij patiénten met SA.
Vergeleken met thuis oefenen levert groepsoefentherapie na negen maanden een exira
verbetering ap van 7% in beweeglijkheid van de wervelkolom, 5% extra verbetering in fitheid
en 28% extra verbetering in globale gezondheid voor een bedrag van 1001 gulden per jaar. De
directe medische kosten (bezoeken aan de huisarts, specialist en paramedicus, het gebruik van
medicijnen en het aantal dagen opgenomen in het ziekenhuis) worden met 230 gulden per jaar
gereduceerd. De effecten van groepsoefentherapie kosten dus 771 gulden per jaar, oftewel bijna
20 gulden per week.

Hoofdstuk 10 plaatst enkele kanttekeningen bij het onderzoek beschreven in dit proefschrift.
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